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How Man has improved on Nature’s sapphire 
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For all 


sizes and shapes of 


it pays to use 


to gel you want, 
you want it, 


in the size you want... 


deliver all shapes and sizes of all ALCAN Standard Mill 
products 

reduce your need for a large inventory with its extra 
expense for space and handling 


arrange deliveries to suit your production schedules. 


ALLOY METAL SALES LIMITED 


Toronto, Montreal & Winnipeg 


DRUMMOND McCALL & CO. LIMITED WILKINSON COMPANY LIMITED 


Montreal, Toronto & Winnipeg Vancouver, Edmonton & Calgary 


PIPE AND TUBING * ARCHITECTURAL SHAPES 
SHEET AND PLATE * ROD AND BAR °* 
STRUCTURAL SHAPES 


ALUMINUM COMPANY OF CANADA, LTD. 
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This month’s cover 


Once again Don Dancer has given 
us a striking cover for the maga- 
zine. Perhaps more _ representa- 
tional and less abstract than his 
usual style, the work is based on 
the recording chart article in the 
issue. Focal point is, of course, 
a chart face. The bold outline of 
the tracing pen linkage lends an 


abstract touch. 
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These MODERN Recirculating Ball Units can help you... 


Saginaw b/b Screws guaranteed 90% efficient 
— offer 6 major advantages for designers 


Available in custera machined and commercial 
rolled thread types—have been built from 112 
inches to 394 feet long—% to 10 inches diameter. 


Nut glides on steel balls. Like stripes on 
a barber pole, the balls travel toward 
end of nut through spiral “tunnel” 
formed by concave threads in both 
screw and mating nut. 


VITAL POWER SAVINGS. With 

guoronteed efficiency of 90%, Sag- 
inow b/b Screws are up to 5 times as 
efficient as Acme screws, require only 4 
as much torque. This permits much smaller 
motors with far less drain on the electrical 
system. Circuitry is greatly simplified. 


SPACE/WEIGHT REDUCTION. Sog- 

inaw b/b Screws permit use of smaller 
motors and gear boxes; eliminate pumps, 
accumulators and piping required by hy- 
draulics. In addition, Saginaw b/b Screws 
themselves are smaller and lighter. Units 
have been engineered from 1 in. to 
39Y2 ft. in length. 


PRECISE POSITIONING. Machine- 

ground Saginaw b/b Screws offer a 
great advantace over hydraulics or pnev- 
matics because a component can be posi- 
tioned at a predetermined point with 
precision. Tolerances on position are held 
within .0006 in./ft. of travel. 


bail 
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At end of trip, one or more tubular 
guides lead balls diagonally back 
across outside of nut to starting point, 
forming closed circuit through which 
balls recirculate. 


TEMPERATURE TOLERANCE. Nor- 

mal operating range is from —75° to 
+275° F., but assemblies have been de- 
signed in selected materials which function 
efficiently as high as +900° F. These units 
are practical where hydraulic fluids have 
lost efficiency or reached their flash point. 


LUBRICATION LATITUDE. Even if 

lubrication fails or cannot originally 
be provided because of extreme tempera- 
tures or other problems, Saginaw b/b 
Screws will still operate with remarkable 
efficiency. Saginaw units have been de- 
signed, built and qualified for operation 
without any lubrication. 


FAIL-SAFE PERFORMANCE. Far less 

vulnerable than hydraulics. In addi- 
tion, Saginaw offers three significant ad- 
vantages over other makes: (1) Gothic 
arch grooves eliminate dirt sensitivity, in- 
crease ball life; (2) yoke deflectors and 
(3) multiple circuits provide added assur- 
ance against operating failure. 


bearing 


SAGINAW STEERING GEAR DIVISION OF GENERAL MOTORS 
WORLD’S LARGEST PRODUCER OF BALL BEARING SCREWS AND SPLINES 


2 


Saginaw b/b Splines average 40 times lower 
friction coefficient than sliding splines 


Transmit or restrain high torque loads far more 
efficiently—have been built from 3 inches to 10 
feet long—% inch to 6 inches in diameter. 


The Saginaw b/b Spline radically in- 
creases the efficiency of transmitting 
or restraining high torque loads. In- 
stead of sliding against each other, 
surfaces glide on rolling balls. 


The steel balls recirculate in closed 
circuits formed by mating longitudinal 
raceways spaced around the circum- 
ference of inner and outer splines. 
Guides return balls. 


This revolutionary new kind of spline utilizes the same basic 
principle pioneered by Saginaw in the bcll/bearing screw. 


It permits new engineering designs never before practical— 
literally lets you achieve the “impossible”! In any application 
where column length must change under torque load, the 
Saginaw b/b Spline offers greatly decreased friction, less 
wear, longer life, more dependable operation. It can be 
fitted with integral gears, clutch dogs, bearing and sprocket 
seats or a wide choice of other attachments for use with 
electric, hydraulic or pneumatic units. To convert push-pull to 
rotary motion, helical types are available with very high leads, 


ranging from 20:1 to 100:1. 
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Saginaw Steering Gear Division 
General Motors Corporation 

b/b Screw and Spline Operation 
Dept. 4W, Saginaw, Michigan 
Please send new engineering data book on Saginaw b/b Screws and 
Splines to: 


NAME 





COMPANY 





ADDRESS 





CITY _s ZONE _. PROV. 
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Merrill 


Lloyd P. Merrill was born and brought 
up at Watertown in New York State 
and graduated from Cornell University in 
1938 with an M.E. degree. The following 
year he received his M.M.E. and, in 1945, 
his N.Y. State professional engineers 
licence. 

Since leaving Cornell, Merrill has 
worked for Taylor Instrument Companies 
in the production control and engineer- 
ing testing departments. He is now a 
project engineer in the engineering design 
and development department. His con- 
tacts with charts and chart paper (article 
in this issue) began in the engineering 
testing laboratory at Taylor. 


The man at the right is no newcomer to 
Design Engineering, having been a con- 
tributor before. He is F. L. Neuman, 
B.S., P.Eng., general manager of the 
special products department at Linde Air 


Products Co., Toronto. Neuman is a 
graduate in metallurgical engineering 
from Michigan College of Mining and 
Technology and has held various positions 
with the Linde organization in develop- 
ment, production and sales. Prior to his 
recent appointment he was_ general 

superintendent of Linde’s sixteen plants. 
wires ota Neuman is a member of the Association 
of Professional Engineers of Ontario. He 
Editorial correspondents in: The lists golf, sailing, photography and 


United Kingdom, the United States, gardening as hobbies. Neuman 
Germany, France and Italy. 


Ronald A. Smith 
MANAGER 


George W. Gilmour 
MANAGER, INDUSTRIAL NEWSPAPERS 


DIRECTOR, BUSINESS PUBLICATIONS 


Author A. M. Setapen (of our silver braz- 

ing article) studied at Rensselaer Poly- 

technic Institute, where he got his Ch.E. 

and M.S. and did additional study at the 

Carnegie Institute of Technology. For 

three years he conducted research work 

on industrial uses of silver and silver 

alloys at the Bureau of Standards, Wash- 

ington, D.C. He is manager, engineering 

division, at Handy and Harman, a com- 

pany he has been with for sixteen years. 

Setapen is a member of several tech- 

nical societies including the American 

Welding Society, and the American 

ama Society for Metals. His exercise is 
Setapen usually in the form of golf or tennis. 


In our next issue 


Feature article of the Feb- 
ruary issue will be devoted 
to fasteners. Complete cov- 
erage of the vast fastener 
field is impossible but an 
outline of basic types and 
some of their developments 
will be given. Also slated 
for publication in February 
are articles on anodized 
aluminum, thermistors and 
analog computers. 





The Canada Cement Company 
required a conveyor belt that 
would handle cement clinkers 
at better than 250°F. 


Polysar synthetic rubbers and latices 
have proved to be the answer 

to a wide variety of industrial problems. 
Manufacturers have found that it pays 
to investigate the technical 

advantages of the various types of Polysar 
rubber. Whether rubber is now used 

in your product or not versatile Polysar 
could be the answer to your 

design problem. Why not discuss 

your needs with our technical staff? 


Contact the Sales and Technical 
*Trade mark 


aia Service Division. 


POLYMER CORPORATION LIMITED 
SARNIA + CANADA 
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News in brief from the world’s producers 


Carbide Chemicals expands 

A further expansion in production capa- 
city for polyethylene resin and ethylene 
glycol was announced recently by Car- 
bide Chemicals Co., division of Union 
Carbide Canada Ltd. Construction of this 
multi-million-dollar addition to the com- 
pany’s Montreal east plant will begin as 
soon as possible and will double the 
1955 planned polyethylene production 
capacity. 


ASM meeting 

Some speakers have the art of making a 
lecture interesting and Dr. L. M. Pidgeon, 
head of Metallurgical Engineering at the 
University of Toronto, is most certainly 
one of them. 

This was well shown last month in his 
instructive and amusing talk to the Ame- 
rican Society of Metals (Ontario Chapter) 
on future trends in extractive metallurgy. 


Translating made easy 

Russian scientists have perfected an auto- 
matic translating machine which operates 
by electronics. It was demonstrated at a 
meeting of the Sciences Academy on 
Scientific Problems of Industrial Auto- 
mation. 

A text in English was teletyped from 
the conference hall to a nearby institute 
where it was translated into Russian by 
the machine and flashed back to the dele- 
gates. 


Solar engines 

Solar engines, used to convert the energy 
of the sun into heat and mechanical 
power, have immediate practical applica- 
tion in the arid areas of the world and 
may be economically feasible everywhere 
within the next 50 years. 

So said Peter Courvoisier, research 
physicist of the solar observatory at Da- 
vos, Switzerland, in a talk delivered at 
the annual meeting of the American So- 
ciety of Mechanical Engineers. 

The recent ban on Sunday driving in 
Switzerland, brought about by the Middle 
East crisis, serves to show what may hap- 
pen on the continent in the next half- 
century when oil reserves have been de- 
pleted. For the present, however, solar 
engines seem to be the most feasible in 
arid areas where other sources of heat 
and energy are expensive or impossible 
to obtain. 


CRTPB meets 


The 12th annual meeting of the Cana- 
dian Radio Technical Planning Board 
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will take place in the Terrace Room of 
the Chateau Laurier Hotel, Ottawa, on 
Thursday January 17 at 10 a.m. 


New type train 

A radical new design has been proposed 
in the Argentine that would eliminate the 
traditional flanged-wheel-on-steel-rail op- 
eration. The new train, designed for ex- 
tremely high speeds, would be operated 
on rails three feet above the ground. 
Pneumatic tires would ride directly on 
top of a broad flanged rail and guidance 
would be achieved by small wheels con- 
tacting a sloping underside of the rail 
on which the supporting wheels ride. 


Engineering and science popular 
Engineering and science are the two most 
popular courses being studied today by 
winners of scholarships being sponsored 
by Union Carbide Canada Ltd. 

Started three years ago, these scholar- 
ships are now held by 49 young men and 
women studying at 19 universities across 
Canada. Of these students, 17 are work- 
ing toward their degrees in engineering, 
17 are in science, and the others are en- 
rolled in such varied subjects as archi- 
tecture, economics, history, home econo- 
mics, nuclear energy and political science. 
Speed of artillery shells 
The very accurate measurement of the 
speed of artillery shells will be pos- 
sible to a degree never before achieved 
when the Canadian Research and De- 
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All smiles 


velopment Establishment takes delivery 
of a light screen system for projectile 
velocity measurement from C.D.C. 

Shells will be fired through a series of 
sixteen stations, each consisting of a 
screen of light only 1/10 in. thick. As 
the shell passes through the light screen, 
minute changes in the amount of light 
crossing the screen are measured with 
photocell amplifiers. In the system the 
minimum time taken for a shell to travel 
from one station to the next one, 50 feet 
away, is measured with an accuracy of 
less than one millionth of a second. 

The over-all accuracy of the velocity 
measurement is 0.02%. 


Ex-Cell-O expands 

Ex-Cell-O Corporation of Canada has just 
opened a new 13,000-sq-ft engineering 
and administrative building at their head 
office and plant in London, Ontario and 
now announces that work has already 
been started on a new 27,000-sq-ft plant 
extension. 


1957 Nuclear Congress 

Peacetime uses of atomic energy will be 
the topic of the 1957 Nuclear Congress, 
scheduled for March 11-15 at Philadel- 
phia’s Convention Hall, under the co-ordi- 
nation of Engineers Joint Council. The 
session will bring together 
engineering, 


leaders in 
industry, govern- 
ment, education, agriculture and other 
fields. 


science, 


Standards engineers 
The Canadian section of the 
Standards Engineers Society has been es- 
tablished at Hamilton by twenty-two en- 
gineers representing electrical, electronic, 
aircraft and allied industries as well as 
the Hydro Electric Power Commission 
and the Canadian Standards Association. 
Newly elected officers are M. J. Mc- 
Kerrow, Gordon Wells, W. T. Winslow 
and E. G. Price. (See picture on this page) 


second 


in the newly formed section of the Standards Engineers Society. 
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Specify These Aeroquip Hose Lines 
For Fluid Line Systems Up To 3000 psi. 


AEROQUIP 1503 AND 1502 HOSE is constructed with a synthetic 
rubber inner tube, a reinforcing layer of single wire braid, and an oil and 
mildew resistant cotton braid cover. Tube sizes from %”" through 22”. 


AEROQUIP 2651 AND 2652 HOSE features the same tough construc- 
tion as 1503 Hose, but has an oil, mildew and abrasion resistant rubber 
cover. Tube sizes from %” through 3”. 





Dash size (in Ys in.) 5 e 12 16 20 24 32 40 
O. D. Tube size Ve Y2 % 1Y% 1” 2 

Hose I. D. % '%n Se he 1% 1% 1'%e 
Hose O. D. 3% 4% 5a 1% 1% 1Y% 1% 272 
Working psi. 3000 2000 1750 1500 800 600 500 350 
Min. burst psi. 10000 8000 7000 6000 3200 2500 2000 1400 




















1503-1502 Hose 2%, 
Min. bend radii ~ 


AS, 5% 62 7% 


9 10% 13% 





2561-2652 Hose 3%, 
Min. bend radii , 














4% 5%” 6% 7% 

















9 10% 13% 24 




















END FITTINGS AVAILABLE 





ic Na een 


Male Pipe— 4" to 3” 





P. T. T. Swivel—1” to 2” 


Special Elbow Fittings Are Also 
Available 


Aeroquip 1503, 1502 and 2651, 2652 
Single Wire Braid Hose and Reusable Fittings 
offer many advantages in the design of 
medium pressure fluid line systems. Recom- 
mended for hydraulic, lube and fuel oil, 
water and air lines, Aeroquip Flexible Hose 
Lines are superior in installations subject to 
vibration, stress or flexing. Because of their 
flexibility, Aeroquip Hose Lines are easy to 
install in confined spaces, with fewer elbows 
or adapters than are required with rigid 
piping or tubing. 


REUSABLE HOSE FITTINGS 


All Aeroquip Fittings are detachable 
and reusable. Fittings and hose can be 
assembled and disassembled quickly. With 
a supply of bulk hose and reusable fittings, 
hose assemblies can be made quickly and in 
quantity in the manufacturer's plant—with- 
out need for expensive swaging machines. 
Another advantage is that hose assemblies 
on engineering mock-ups can be modified 
and installed in seconds, using standard 
bench tools. 

The equipment purchaser also benefits 
because Aeroquip Hose Linescanbereplaced 
quickly and inexpensively right in the field, 
and the fittings used again and again. 


SPECIFY AEROQUIP FOR QUALITY 


Aeroquip quality standards are the 
highest in the industry. From raw materials 
to workmanship to final inspection, precise, 


ALL DIMENSIONS IN INCHES 


accurate quality control is maintained, re- 
sulting in Aeroquip Products that give de- 
pendable performance under the most se- 
vere operating conditions. 

Aeroquip produces a complete fine of 
more than 55 different types of flexible hose 
—all with matching, reusable fittings—for 
almost every fluid. carrying application. 

Full information is available. Aeroquip 
Industrial Catalog No. 200 gives complete 
information on hose, fittings and couplings 
for industrial applications, plus valuable 
reference that will help you solve many 
fluid line design problems. Or write for 
handy 16-page guide that tells how to plan 
and install flexible plumbing. Fill in the 
coupon today. 

Complete engineering assistance is 
available to manufacturers. 


Aeroquip (Canada) Ltd. 

Toronto 15, Ontario 

CJ Please send Industrial 
Catalog No. 200. 


(0 Please send “Guide for Routing 
and Installation of Aeroquip 
Flexible Hose Assemblies.” 


Name. 


Title 








Company 
Address__ 








_Zone____Prov.__ 
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AEROQUIP (CANADA) LTD., TORONTO 15, ONTARIO 


(A Subsidiary of Aeroquip Corporation) 


REPRESENTATIVES IN PRINCIPAL CITIES IN CANADA. AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN CANADA, U.S.A. AND ABROAD 
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ND APPLICATION DATA ON THESE. 


rs 


ING MATERIALS: “ZYTEL,” 


,” “TEFLON,” “LUCITE.” 


Large Sheets 


Jos. Robb & Co. Ltd., and Anchor 
Packing Co. Ltd. 


Announce New Production Facilities 


Du Pont’s tetrafluorethylene resin, ‘Teflon’, 
is being moulded into large-size (36” x 36’’) sheets 
by Jos. Robb & Co. Ltd., 5575 Céte St-Paul Road, 
Montreal, the company recently announced. This 
marks the commencement, in Canada, of a new 
product line which has shown amazing growth in 
the United States in recent years. 

“Teflon” has an exceptional combination of 
properties not found in any other material. It is 
characterized by virtually complete chemical re- 
sistance, non-toxicity, extremely low coefficient of 
friction, moderate flexibility even at extremely low 
temperatures, outstanding electrical insulation pro- 
perties including very low loss at high frequencies, 
together with sufficient heat resistance to permit 
exposure to continuous temperatures in the order of 
500°F in many uses. As a result, the material is 
finding wide acceptance for gaskets, packings, valve 
rings and discs, and diaphragms which require its 
chemical resistance, flexibility and self-lubricating 
properties; bearings, non-adhesive coatings, mould- 
release coatings, and other machine parts, tank 
and duct linings, etc.... which require low 


friction and non-adhesive properties; high-temperature hook-up and 
magnet wire covering, coaxial cable insulation, and a variety of 


= > ee | 


1800-ton press making Anchor “Teflon” Sheet. 


This is a very positive step 
forward in the creation of products 


moulded electronic parts which utilize its remarkable dielectric to meet specific Canadian needs, 


and heat-resistant properties. 


using the most up-to-date materials 


In addition, Jos. Robb & Co. announced that other forms, such available. “Teflon” is only one of 
as rod, tube and film, can also be made from “Teflon” and that special a family of outstanding engineering 
shapes or mouldings can be produced to customer’s specifications. materials sold in Canada by Du 


Pont Company of Canada (1956) 
Ltd., and through the use of which 
many sound business opportunities 
are developing in the Canadian 
market. Let us tell you more about 
them. Call or write our Technical 
Service Representative, 

or fill in the coupon 

(overleaf) for further 

general information. 


V-ring packing of “‘Teftlon’’. Moulded saddle bearing of ‘‘Tefion’’. 


*Trademark of E. I. Du Pont de Nemours & Co. (Inc.) 





ZYTEL* nylon resin fills need for long wearing, 


lightweight part 





Slotted tubes of ALATHON* 


extend battery life 

THE TUBES in this Exide-Ironclad industrial 
battery are extruded from “‘Alathon”’ poly- 
ethylene resin. They are slotted, as shown in 
the illustration, to permit the active material 
on the surface of the core to be exposed to 
the electrolyte. With these slotted tubes, the 
active material is retained better during the 
charge-discharge cycle and the working life 
of the battery is extended. 

The decision to switch from rubber tubing 
material to ““Alathon” was made by Exide 
after years of research, field testing and suc- 
cessful use. Exide engineers expect an in- 
crease of up to 20% in battery working life 
as a result. 

“‘Alathon” won’t corrode or erode. It is 
lightweight, flexible, and strong. Low tem- 
peratures will not affect the strength and 
flexibility of this engineering material. (Bat- 
teries manufactured by the Electric Storage 
Battery Company, Philadelphia, Penna.) 

FOR MORE INFORMATION, MAIL COUPON 
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s in new speed governor 


See eae 


Including the case, fourteen parts of Du Pont ‘‘Zytel’’ nylon resin are used on this governor. “‘Zytel”’ is 


durable and provides the lightness necessary to minimize inertia—the parts weigh only 5Y% ounces, 
Parts molded of “‘Zytel” by F. J. Kirk Molding Company, Clinton, Massachusetts.) 


THIS SPEED GOVERNOR is mounted under 
the dashboard of a car or truck. When 
allowable speed is exceeded, a set of con- 
tacts in the governor breaks the vehicle’s 
ignition circuit and thus controls the 
vehicle’s speed. 

Including the case, fourteen parts of 
Du Pont “‘Zytel’’ nylon resin are used on 
the governor. “Zytel” offers the good 
electrical properties needed in this ap- 
plication and is light in weight to help 
minimize the inertia of the moving parts. 
It also offers exceptional abrasion resist- 
ance and bearing properties which help 
reduce wear. In a recent test, the gov- 
ernor was run continuously for two 








DU PONT COMPANY OF CANADA (1956) LIMITED, 
CHEMICALS DEPARTMENT, P.O. Box 660, Room A-4, MONTREAL, QUE. fo 3t 


Please send me more information on the Du Pont plastic engineering materials 


checked: “Zytel’’; (| “Alathon”; 


|] “Teflon”; 


terested in evaluating these materials for 


[| “Lucite”. | am in- 


NAME 

COMPANY 

STREET. 

CITY 

TYPE OF BUSINESS 


POSITION 


PROVINCE__ 








*“Alathon”, “Lucite”, Teflon” and “Zytei” are registered trade-marks of E. !. du Pont de Nemours & Co. (Inc.) 





weeks at a speed equivalent to 600 mph. 
Absolutely no wear was visible on the 
bearings, gears or other moving parts. 
Intricately shaped precision pieces like 
gears and bearings can be mass-produced 
by the injection molding process when 
made of “‘Zytel’’. .. these parts usually 
require no further finishing. The method 
is efficient and can mean substantial 
savings in production costs. 
+ For complete information on prop- 
erties and application data of Du Pont 
“Zytel” nylon resin, write to Du Pont 
Company of Canada (1956) Limited, 
Chemicals Department, P.O. Box 660, 
Room A-4, Montreal, Que. 





One of the family of these versatile engi- 
neering materials is often a key factor in 
product improvement or new product de- 
sign. The wide range of properties, avail- 
able with ‘“‘Aiathon’”* polyethylene resin, 
“Lucite’* acrylic resin, ‘“Teflon’* tetra- 
fluoroethylene resin, and “‘Zytel”* nylon 
resin, are helping solve industrial design 
problems. 

NEED MORE INFORMATION? Clip the 
coupon for additional data on the proper- 
ties and application of these Du Pont en- 
gineering materials. 





j —— - 
SIGNAL GENERATOR NOISE GENERATOR VOLTMETER BEAT FREQUENCY 
MS 25 TYPE DSG 1 TYPE RV 13 OSCILLATOR HO 12 


AM STANDARD SIGNAL f CAPACITANCE BRIDGE 
GENERATOR TYPE MS 15 TYPE CMB 1 


DELAY LINE KL 41 MULTIMETER TYPE MM 1 





. in any requirement for electronic instru- 
ments is to Radiometer — a well-established 
name in Canada, backed by Canadian 
service. : 

Before investing in any instrument, you 
owe it to yourself to try Radiometer — 
quality instruments in every sense of the 
word, at most attractive prices. 


RADIOMETER 


ELECTRONIC INSTRUMENTS 


SOLD AND SERVICED 
Cathode-Ray Oscilloscopes — FM and AM Standard- IN CANADA BY 


Signal Generators — Grid Dip Oscillators — Audio 





Oscillators — Frequency Response Recorders — Wave 
Analyzers — Distortion Meters — Vacuum Tube Volt- 
meters — Impedance Bridges — Capacitance Bridges 
> Q Meters — Megohmmeters — Galvanometers. LIMITED 


Virite for catalogues and other literature. 1255 Brydges St. London, Ontario 
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SOMETIMES 
YOU CAN'T BELIEVE 
YOUR EYES! 


In judging color values, even the keenest expert can be 
wrong. For color differences are often far too subtle 
to be detected by the human eye. 


That’s why, in the Glidden Laboratories, this Spectro- 
photometer is used to measure color with scientific precision. 
With it, actual color wavelengths can be recorded. Thus the 
color standard of an industrial finish, once set, can be 
matched perfectly anytime. Likewise, the most minute 
variations in the colors of finishes can be checked. 


This is only one of the Glidden Laboratory operations that 
will ensure your getting finishes that meet every 
specification. In addition, Glidden Technical Services 

INFORMATION YOU'LL VALUE! assist you by developing the most effective ways of 

We are now preparing a book- applying any type of finish you require. Our experts will 

pb come! . yc oe gladly work with your staff on such tests right in 


Services—and how you can your own plant or in the field. 
profit by them. We would like 


you to be one of the first to We believe you'll find these Glidden services to be unusually 
receive one of these free 


booklets . . . just write to: helpful and complete. They’re yours for the asking! 


THE GLIDDEN COMPANY LIMITED: Technical Service Department, 351 Wallace Ave., Toronto 9, Ont. 
10 
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Tapping a 5-40 thread in a steel sleeve was a typical 
hand fed drill press job at Payne Metal Enterprises, 
Ltd., Toronto. Parts were locked in a vise, and the 
tapping head fed — by hand. An operator, when 
fresh, could produce 500 an hour. 


If you have a drill press in Payne had heard of the success of other Canadian 
deer as ag eg 8 manufacturers with “power feeding” a drill press — 
we Oo write for these two . - P . P 

Sone -thecidets which tell how called in a Bellows Field Engineer. Asked for ideas. 


easily and inexpensively you The simple set-up shown above was the result. A 
can install Bellows “Con- Bellows air-powered Drill Press Feed feeds the spindle, 
trolled-Air-Power” De- ieniisitiaid-weasie mala Air Vi oki 
ulin clita Faster, synchronized with a Bellows Air ise to hold the 

lower cost produc- part. Now the operator feeds parts into a stick-type 
tion. Ask for Bul- hopper. Tapping is automatic and the finished part is 
letins ML-3 and kicked into a bin by exhaust air. Production? 1900 


aise an hour — almost 400% gain over the old way. 


ja{-ye Key’ 4 
PNEUMATIC DEVICES OF CANADA, LTD. 


17 Advance Road Toronto, Canada 
f 
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Strip is re-coiled after its treatment with Bonderite, 
corrosion resistant paint bond. 


ae a 


Painted metal is slit to desired width and coiled 
again as it emerges from finishing machine. 


Re-coiled, finished metal is cut, formed, and inspected 
here. No loss of paint adhesion. 


+ 


Painted stock is fed into punch press for blanking into 
various shapes and sizes. 


Photos courtesy Hastings Aluminum Products, Inc. 


PARKE: 


BONDERITE 
corrosion resistant 
paint base 


BONDERITE and BONDERLUBE 
aids in cold forming 


rust resistant 
of metals 
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PARCO COMPOUND 


Bonderized... 
Painted... 
Formed... 


NO LOSS OF 
PAINT ADHESION! 


Here’s a production wrinkle that more 
and more manufacturers are using: 
Finish metal in the strip, then 
fabricate the product. 


The technique applies equally well on 
steel and aluminum. First, run the 
strip through the Bonderite machine to 
produce the phosphate integral surface 
that supplies a secure anchor for 

the paint. Next, run the Bonderized 
strip through roll-coat painting and the 
bake oven. The painted coils of metal 
are ready for fabrication, and the 
finish doesn’t crack, chip or craze as it 
is formed, drilled, and punched. 


Fabrication after painting, made 
possible by Bonderizing, saves money by 
reducing labor, handling and manu- 
facturing area requirements, and allows 
higher p:oduction rates. 


Write or call for more information on 
how you can finish before fabrication 
in your plant. 


Bonderite, Bonderizing, Bonderized— Reg. U.S. Pat. Off. 


RUST PROOF COMPANY 


OF CANADA, LTD. 
REXDALE BLVD., REXDALE (TORONTO) CANADA 


PARCO LUBRITE TROPICAL 
wear resistant for friction heavy duty maintenance 
surfaces paints since 1883 
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Equipment designers of 


Muskogee Iron Works report: 


J-M Uneepac automatic 

ring packing installed in 

Polished Rod Lubricator- 

Stuffing Box manufactured 
| by Muskogee IronWorks, 
| Inc., Muskogee, Okla. 


Pha ADONA 





“Greatly increased packing life... 
Uneepac guards against pressure damage” 





For THEIR NEW LUBRICATOR-STUFFING BOXES, 
design engineers of Muskogee Iron Works needed a 
packing with long service life as well as foolproof 
operation. Uneepac, the Johns-Manville automatic ring 
packing, fully met both of these requirements and 
contributed to the success and acceptance which the 
equipment has encountered. 


In this application, Uneepac protects itself against 
damage by excessive gland pressure. The lips of each 
ring are guarded by the projecting portion of the 
Uneepac Center section. As a result, far greater service 
lite and reliability is obtainable in this application 
than with other types of packings. 


@OHNS-MANVILLE 


JM 


eee 9 RO DU CTS 


Uneepac offers many other important advantages for 
use in pump rdéds and plungers, compressors and 
similar equipment. Seals effectively in a minimum of 
space. Operates with minimum friction. Has excellent 
pressure sensitivity. Uneepac provides trouble-free 
operation because each ring positions itself diametri- 
cally as well as vertically. Header or follower rings are 
not always required because each Uneepac ring is a 
complete, self-protected unit. 

To learn how Uneepac may aid your new equipment 
design, too, write for booklet PK-58A. Just address 
Canadian Johns-Manville, 565 Lakeshore Road East, 
Port Credit, Ontario. 


Johns-Manville PACKINGS & GASKETS ~ 
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Offset or aligned... 


HEIM 72.céa¢ BEARINGS 


operate smoothly 


The Diebold Portable Microfilm Camera 
weighs only 20 lbs., is about the size of 

a portable typewriter, yet it is one of 

the fastest and lowest cost methods of making 

a copy—a microfilm copy in a split second, that 
projeets to full size onto a brilliantly 
illuminated reader screen. 


The shaft and bearing assembly shown is 
the mechanical heart of the Diebold 9600 
Portable Microfilm Camera. The rubber 
roller on the end of the shaft drives 

film in a film magazine in synchronism with 
copy being photographed. Smooth 


The Heim Unibal Spherical Bearing consists of o operation of this shaft is imperative since 
i he ; , 

single ball (through which the shaft passes) revolving in vd biggest x — hin mon "Pp = 

bronze bearing inserts which are housed in the bearing oe Tee ey Caney SAEs See eee 

body. This Unibal type of bearing has a large surface The shaft rotates in a horizontal position 

supporting area; carries heavier loads where required; continuously, and, when copy is being 

and corrects shaft misalignment in all directions. fed into the camera, a cam raises the shaft 


A wide sange of stock sizes ts cortied by Heim div- 5 to 10 degrees out of alignment to contact the film, 
tributors across the U.S.A. and in Canada. Heim Unibal A loore bearing could be used to peer 
Bearings, Heim Unibal Rod Ends, and the complete line this misalignment, but might result se p 
of Pillow Blocks, Flanged Bearings, etc. are listed in irregularities. With the Heim Unibal Bearings, 
Heim catalog No. 100. Be sure you have the latest copy the smooth operation necessary is assured in 
in your engineering department. either the offset or the aligned position of the shaft, 


R§M BEARINGS CANADA LTD. 


QUEBEC CITY MONTREAL WINNIPEG THREE RIVERS TORONTO VANCOUVER LONDON, ONT. HAMILTON 
755 Blvd. des Capucins 1006 Mountain St. 1302 Notre Dame Ave. 375 St. Georges St. 33&50EdwardSt. 1066 Seymour St. 1024 Oxford St. East 130 Ferguson Ave. N. 


FACTORY REPRESENTATIVES AND DISTRIBUTORS FOR CANADA 
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NORANDA COPPER AND BRASS LIMITED 


Copper ALLOY BULLETIN 








ons N 
Noranda 


MILLS AT MONTREAL EAST—OFFICES IN MONTREAL, TORONTO, WINDSOR, EDMONTON, VANCOUVER 


Export Department, P. 0. Box 1238 Place D’Armes, Montreal, P. 0., Canada 


























New lightweight soldering pencil uses Noranda 
Tellurium Copper tips for easier machining, faster 
and more uniform heating. (Courtesy, Ungar 
Electric Tool Co. of Canada, Toronto) 


| 


Noranda Tellurium Copper gives machining 
qualities of free-cutting brass, performance of 
pure copper to these screw-machined parts. 


Noranda Tellurium Copper 
Offers High Conductivity Plus Machinability 


Copper made the practical use of 
electricity possible. It has always been 
specified by engineers for the manufac- 
ture of components for the electrical in- 
dustry. New applicationssare still being 
found to make use of copper’s high 
electrical and thermal conductivity. 


Noranda’s research facilities are en- 
gaged in a constant search for new 
materials to satisfy the demands of 
Canada’s expanding industries. For in- 
stance, manufacturers of electrical 
components have been looking for a 
material that combines the conduc- 
tivity of copper with the machinability 
of free-cutting brass. In the past, at- 
tempts at alloying copper with various 
elements have produced a harder mate- 
rial without reducing its characteristic 
toughness. 


In Noranda Tellurium Copper we 
feel we have the answer. Our engineers 
have found that the addition of a very 
small amount of Tellurium to copper 
raises its machinability from 20% of 
free-cutting brass to 90%. This is ac- 
complished with negligible effect on its 
other desired properties. 


Using Noranda Tellurium Copper, 
manufacturers of electrical components 
can increase screw-machine surface 
speeds up to four times faster than 
those recommended for pure copper. 
Tooling required to work Noranda 
Tellurium Copper is the same as that 
used on free-cutting brass. 


Noranda Tellurium Copper may be 
extensively hot forged and, although its 
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ductility is slightly lower than that of 
pure copper, it can be readily cold 
worked. All these advantages are gained 
with electrical and thermal conductivi- 
ties remaining almost as high as those 
of pure copper. 


Applications 


Ungar Electric Tool Co. of Canada, 
Toronto, uses Noranda Tellurium Cop- 
per for tips for their versatile, light- 
weight electrical soldering pencil for 
hobby and production line work. A 
number of interchangeable tips of dif- 
ferent sizes and shapes are made from 
1/8”, 5/16”, and 3/8” round Noranda 
Tellurium Copper rod. Complicated 
drilling and tapping operations take 
full advantage of its excellent machin- 
ability. 

Noranda Tellurium Copper was 
chosen for other reasons, too. Its high 
thermal conductivity gives uniform 
heat at the pencil’s tip. It tins more 
readily than other metals and it is less 
subject to oxidation. These tips heat to 
600° F in 90 seconds. 


The second application shown is a 
series of parts for use in the electrical 
switchgear industry. These were ma- 
chined from 3/8” to 1-1/4” round, hex- 
agonal and square Noranda Tellurium 
Copper rod. 


The third example is a holder for a 
current-carrying bimetal contact. Elec- 
trolytic Copper was first specified for 
this part. Its machining characteristics 
made the important slotting operation 





difficult. The problem was solved by 
using Noranda Tellurium Copper. 


Noranda Research and Service 


Tellurium Copper is just one of the 
many copper-base alloys produced by 
Noranda to solve specific problems. 
Each is the result of extensive research 
and development conducted by the 
Noranda Laboratory in close coopera- 
tion with fabricators and users in terms 
of their requirements. 


Noranda Tellurium Copper, or one 
of the many other engineered Noranda 
alloys, may well be the answer to your 
particular problem. Our Technical 
Service Department and Laboratory 
will be glad to work with you on the 
application of these metals to your 
products. Contact your nearest 
Noranda Sales Office for immediate 
service. (2547) 


Chemical & Physical 
Properties of 
Noranda Tellurium Copper 





ANALYSIS 


Copper % 99.5 
Tellurium % 0.5 





MECHANICAL PROPERTIES (rod 1-in. dia.) 


Ten. Strength, psi { ee rye 


Yid. Strength, psi { Hord 46,000 
(Y2"" extension) Half Hard 39,000 


Elong. % (2-in.) { ett raed 


Rockwell Hardness { He 





PHYSICAL CONSTANTS 
Specific Gravity 
Density, Ib/cu. in. 


Elec. Conductivity, % 
(IACS at 68 F) 
Thermal Conductivity 
(Btu/sq ft/ft/hr/F at 68 F 
Mod. of Elas. (Ten.) 10° psi 
Coef. of Ther. Exp. 
(per °F, from 68- 570 F) x 10° 





FABRICATING PROPERTIES 

Machinability rating 90 
Cold working Good 
Hot working Excellent 
Hot working range °F 1400-1600 
Comm. anneal range, °F 700-1200 





JOINING PROPERTIES 

Soft soldering Excellent 
Brazing Good 
Inert-Gas Arc Welding Good 

















eieeed aunt 


an | i ‘i 


x 


harnesses 7 waierways 


of the world! 


Many of the world’s greatest hydro-electric power 


developments depend on equipment designed and 





fabricated by Canadian Vickers. 
In addition to the examples shown here, Canadian Vickers 
builds Spillway Gates, Head Gates, Stop Log Hoists, 
Trash Racks, Butterfly Valves, Lock Gates, and a 
wide range of other equipment. 
World-wide experience, and unequalled craftsmanship 
and facilities, are available to solve any problem connected 


with water-power and water-way projects. 








PENSTOCKS: 








IL Gs LF RD 


TORONTO VANCOUVER 


> 
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..- helps Supreme Aluminum develop new 


pot handle with five important advantages 


Remains cool 


Stainless 


Easy-to-clean 
Comfortable to hold 


Attractive 


Canadian General Electric’s Plastic 
Engineers were able to solve a plastics- 
to-metal bonding problem in the develop- 
ment of a new pot handle for Supreme 
Aluminum. 


This is just another example of how the 
experience and facilities of C.G.E.’s 
Cobourg Plastics Plant have “paid off” 
for customers. 


Solving production problems like this is 
typical of the kind of service that brings 
repeat orders time after time from 
C.G.E.’s customers. 


Canadian General Electric offers you 
complete facilities at Cobourg for every 


type of plastics molding—injection, com- 
pression, extruding and automatic. Call 
on C-G-E plastics engineers and techni- 
cians whenever a new problem or the 
need for a new product arises. For further 
information contact: Plastics Advisory 
Service. Canadian General Electric Co. 
Ltd., Cobourg, Ontario. 


IG 


CUSTOM MOLDED 


PLASTICS 


Industrial Products Department 
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HOW CLOSE ? 


Torrington’s nation-wide 
service to industry — on fan 
blades and blower wheels — 
is channeled through one of 
the finest organizations of 
sales representatives in the 
world. With offices 
strategically located in 
Montreal, Oakville (head 
office and factory), Winnipeg, 
Calgary, Edmonton and 
Vancouver, this network of 
communications and service 
is part of the efficiency that 
has made Torrington the top 
name in the air-impeller field. 
Call us. We’re just around 


the corner ! 


RAILWAY & ENGINEERING SPECIALTIES 
Co. LTD. 

5754 Upper Lachine Rd., Montreal, Quebec 

Phone Hudson 9-5361 

Mr. D. C. Allen, Mr. L. Holt. 


F. D. BOLTON LTD. 

401 Avenue Bidg., Winnipeg, Man. 
Phone 929337 

Mr. E. J. Copland. 


F. D. BOLTON LTD. 

11430-95th Street, Edmonton, Alta. 
Phone 71351 

Mr. D. Shannon. 


F. D. BOLTON LTD. 
122-17th Ave. East, 
Calgary, Alta., Phone 61555 
Mr. Maurice Bright. 


F. D. BOLTON LTD. 

716 Cambie St., Vancouver, B.C. 
Phone Mutual 35658 

Mr. J. M. Hunter. 


Tc 


TORRINGTON 


MANUFACTURING COMPANY 
OF CANADA LINITE D 
Satevitu 8. GMT A ie 
TORRINGTON. CONNECTICUT: VAN NUYS CALIFORNIA 
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Important people who are in the news 


Changes at Honeywell 

John H. Fox, P.Eng., John R. Brace and 
J. A. MacRae recently took new appoint- 
ments at Honeywell. 

Fox is appointed v-p in charge of sales. 
A native of Toronto and a graduate in 
mechanical engineering from the Univer- 
sity of Toronto in 1927, he joined Honey- 
well in 1935 after several years as assis- 
tant to the chief engineer at the C. A. 
Dunham Co. He is first vice-president of 
the Association of Professional Engineers. 

Brace becomes factory superintendent 
and MacRae chief engineer of the resi- 
dential and commercial division. Both are 
graduates in mechanical engineering from 
the University of Toronto. 


Muller is chief engineer 

Promoted to chief engineer at Westing- 
house is H. N. Muller. He will take 
charge of all headquarters engineering 
activity at Hamilton and co-ordinate en- 
gineering operations among the firm’s 
plants and divisions. Muller was educated 
at Dartmouth College where he received 
his physics degree in 1935. He joined the 
graduate student training program at 
Westinghouse the same year. Previous to 
his latest appointment he was assistant 
to the vice-president, apparatus products. 


A pilot of experience 

One of the few pilots with operational 
experience on all seven continents, James 
N. H. Greenshields has been appointed 
chief check pilot with Kenting Aviation 
Ltd. of Oshawa, Ontario. 

To say that Greenshields is a flyer with 
experience would be a masterpiece of 
understatement. He has just returned 
from a globe-circling flight having de- 
livered a Canso GKI to Australia. Last 
winter he was skipper of a Canso crew 
carrying out an aerial survey for the 
British Government in the Antarctic. Pre- 
vious to coming with Kenting he was an 
airline pilot with BEA. Before that he 
flew helicopters on geological survey in 


Egypt and for crop spraying purposes 
throughout Europe. His wartime experi- 
ence was similarly varied. After training 
in Southern Rhodesia he flew Hurricanes 
and Spitfires for Fighter Command, vari- 
ous aircraft for Ferry Command in the 
Middle East, Walrus aircraft for Air Sea 
Rescue and other types for Transport 
Command based in Aden. In all he has 
flown over thirty different types of plane. 


PSC appoints Larsen 

Peder W. Larsen, well known in the air- 
craft and electronics industry, has been 
appointed manager of government pro- 
jects of PSC Applied Research Ltd. He 
will be in charge of the Toronto com- 
pany’s new Ottawa office. 

Larsen is a graduate of London Uni- 
versity in electrical engineering and serv- 
ed seventeen years in the Royal Engi- 
neers. From 1941 to 1945 he was respon- 
sible for the organization of radar inspec- 
tion with the inspection board, United 
Kingdom and Canada. In 1945 he return- 
ed to Britain where he was engaged in 
electronic fuse development and later was 
responsible for the development of army 
guided missiles. 

In 1954 he returned to Canada on the 
staff of the United Kingdom High Com- 
mission where he served until retiring 
from the army to take up his present 
position. 


Important Alcan appointment 
Franklin T. Mathias has been appointed 
chief engineer with the Aluminum Co. of 
Canada. He has behind him a distinguish- 
ed engineering record in industrial and 
hydro-electric planning, design and con- 
struction. 

A colonel in the U. S. Army Engineers 
at 36, he won renown as commanding 
officer of operations in the building of 
the Manhattan Project Atomic Bomb 
Plant and directed a peak force of 45,000 
men which in less than two years chang- 
ed a waste of sagebrush and sand into 


a complex plant making fissionable plu- 
tonium for the atomic bomb. In recogni- 
tion of his achievements the United States 
Congress awarded him the Distinguished 
Service Medal. 


Two managers 
Two senior appointments have been an- 
nounced by Linde Air Products Co. 

Affected are R. J. Anderson, BASc, 
PEng, who becomes manager, engineer- 
ing and sales services and R. A. Schmidt, 
BS, PEng, who becomes manager, pro- 
duction. 

Anderson is a graduate of the Univer- 
sity of Toronto in electrical engineering 
and has, for some years, been manager, 
engineering service, with the company. 

Schmidt, a graduate in chemical en- 
gineering from the University of Notre 
Dame, was general superintendent. 


News from Lyman Tube and Bearings 
It was recently announced that Philip 
B. French has been appointed vice-presi- 
dent in charge of sales at Lyman Tube 
and Bearings Ltd. 


Two at CDC 


Two new appointments in the technical 
division of Computing Devices of Can- 
ada have been announced. 

Mr. A. W. Duguid becomes manager 
of engineering and development and Mr. 
R. E. Freeman is the new manager of 
manufacturing. Duguid is a Rhodes 
Scholar with a degree in honor physics 
and from 1953 to 1956, he was at the 
Canadian Armament Research and De- 
velopment Establishment in Quebec as 
guided missile project officer. 

Freeman is a graduate of Queen’s Uni- 
versity with postgraduate work in elec- 
tronics. From 1951 until he came to CDC 
he was manager of the special projects 
department of Canadian Arsenals Ltd. 


Rae of Atlas Steels 
Arthur C. Rae has been appointed direc- 
tor of sales at Atlas Steels Ltd. 

A native of British Columbia, he grad- 
uated from the University of British Co- 
lumbia in 1941 with the degree of BSc 
in metallurgical engineering and then 
joined Atlas. Rae succeeds R. M. Davis 
following the recent appointment of 
Davis as assistant to the president, H. 
George De Young. 





Mathias Anderson 


NAKASH 
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This is ONE fastening in thousands. It’s the first 

choice for a particular application . . . right in size, type 
and metal. In this case it happens to be stainless 

steel, selected to resist corrosion, to provide a strong 
and lasting link, unaffected by time. 


Of course, this is only one of a whole family of 


corrosive resistant fastenings which we carry in stock. 


Stainless steel—aluminum—naval and silicon bronze... . 
thousands of fastenings ready to provide the exact one 
you need when you need it. And, whether you 

want one or one thousand you can be sure we have 

your first choice—because we stock them. 

Call us for your fastening requirements. 


ALLOY METAL SALES LIMITED 


Distributors of 
STAINLESS ALLOYS AND ALUMINUM IN ALL COMMERCIAL MILL FORMS 


if] FLEET Si. EAST, TORONTO 2, ONT. 
92 MONTEE DE LIESSE, VILLE ST. LAURENT, MONTREAL, P.Q. 
20 MONTCALM ST., WINNIPEG 5, MAN. 


BR COoOea BOBS ION HF : ie et me BU S.i1 MESS 
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Synthetic sapphires can take any shape by cutting, grinding, polishing and flame-forming. 


Man improves on Nature’s sapphire 


Industry turns to the man-made sapphire for top quality gemstones 


F. L. Neuman, P.Eng. wNDE air PRODUCTS 


Are you looking for something that is extremely 
resistant to wear, heat and corrosion, has excellent 
optical properties, a low coetticient of friction and 
high dielectric strength, and can be fabricated to 
practically any form? 


Then synthetic sapphire may be the answer to 
your design problem, as will now be explained. 


Because of its many superior properties, sap- 
phire is being used for spacers, tube supports, spread- 
ers and insulators in electrical devices, and for small 
parts that must withstand extreme wear, such as 
bearings, precision gauges, orifices, and thread 
guides. 

And if you are designing for an extremely 


smooth scratch-free surface, then these man-made 
gemstones, in powder form, will provide the answer. 





Sapphire bearing blanks cut from boule and from rod. 


The challenge of growing gems synthetically has 
piqued the imagination of man through the ages. How- 
ever, it was not until 1904 that the first gemstones—ruby 
and sapphire—were synthesized commercially. Since 
that date, the original Verneuil process has been used, 
with modifications, to manufacture quantities of corun- 
dum and spinel. Sapphire and ruby are varieties of 
corundum (aluminum oxide); spinel is composed of 
magnesia-alumina crystals. 

Almost all synthetic corundum and spinel were made 
in Europe, where they had a ready market as bearings 
in the Swiss watch and instrument industry. 


During World War II, the demand for jewel bearings 
for instruments sparked the beginnings of the industry 
in North America. Linde’s U. S. associates developed a 
process and began manufacturing synthetic corundum 
and spinel on a large scale. 


At first, these synthetic crystals were important 
































The boule furnace. Powder drops through a hot 
oxygen and hydrogen flame to build up below. 


mainly as gem materials, with their use as raw mate- 
rials for jewel bearings coming second. Now, however, 
a significant portion goes into such items as friction parts 
and bearings for watches, electric watt-hour meters, 
compasses and precision instruments. 

The synthetic sapphire and ruby are used industrially 
almost to the exclusion of the natural stones, because of 
their much higher quality. 

In making synthetic sapphire, alum is first calcined 
and purified by precipitation from aqueous solutions. 
Various colors are obtained by adding metal oxides to 
varying proportions of the uncalcined alum. 

The calcined powder is screened and placed in a 
hopper having a fine-mesh screen bottom. The powder 
drops intermittently into a very hot flame of oxygen and 
hydrogen. The powder melts and builds up a sintered 
mass on the top of a ceramic pedestal and a rodlike cry- 
stal begins to grow from the mass. By careful control, this 
crystal grows until it is about 4 in. long and the diameter 
of a match stick. Then, conditions are changed so that a 
small ball forms on top of the rod which broadens to 
resemble a mushroom, called a boule. 

When the diameter of the mushroom has increased 
to standard boule size, another adjustment generates a 
cylindrical section of uniform diameter. When the de- 
sired length of boule is reached, the growth process is 
stopped and the boule cooled. 

Synthetic sapphire and ruby come in four basic 
forms: 

Boules. Whole, annealed and half boules, up to %4 in. 
diameter and up to 5 in. long in some diameters. (The 
name comes from the ball-shaped crystal obtained by 
Verneuil.) 

Rods. Single crystals up to 0.230 in. diameter and 18 in. 
long in some diameters. These are supplied centreless- 
ground in all diameters; as-grown or flame-polished in 
some diameters. 

Balls. Single-crystal sapphire spheres, 0.025 in. to % in. 
diameter. Sphericity tolerance: 0.00002 in. on balls 
Yg in. or smaller. 

Discs, Single-crystal sapphire windows, %2 in. to 3 in. 
diameter; Imm. to % in. thickness. Greater thickness 
is available for diameters up to 34 in. They are supplied 
with ground finish or window glass polish. 

Sapphire has found the widest industrial use of all 
the synthetic gem crystals. Its development in long-rod 
form permitted development not possible with boule 
sections. Rods can be bent (or sliced) and have useful 
applications in that form as thread guides and bearings. 

A few uses follow for synthetic sapphire in its vari- 

ous shapes. 
Optical Systems. Synthetic sapphire’s unique combina- 
tion of properties make it ideal for optical systems that 
require resistance to abrasion, resistance to corrosion, 
high temperature strength and high mechanical strength, 
in addition to a high percentage of transmission in 
important ultra-violet and infra-red regions. 

Discs of synthetic sapphire 1.5 mm. thick will trans- 
mit radiation over wave lengths of 0.17 to 6.0 microns. 
At these limits, 40% of the incident radiation is trans- 
mitted, from 1.0 to 5.0 microns, over 85% is transmitted. 

One interesting use is as entrance and exit windows in 
infra-red analyzers. These analyzers are used in industry 
to control quality in the production of ethylene and 
butadiene and to detect carbon dioxide in hydrocarbon 
streams or methane and ethane in ethylene. 


Selection of window material is based on range of 
transmission and durability. Windows must transmit a 
high percentage of infra-red radiation in the major 
band of the gas being analyzed. When there is inter- 
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Table 1. Typical Uses for Synthetic Sapphire and Ruby 





IN 


REMARKS 





Watch, meter and instrument jewels; journal 
and thrust bearings up to %4 in. OD; ball 
bearings. 


Hard, wear and corrosion resistant; low fric- 
tion unicrystalline. Textile, wire, tape and 
film. 





Precision 


Plug, ring and depth. Also anvils, blocks 
and points. 


Unicrystalline; wear and corrosion resistant; 
hold high polish. 





Textile, wire, tape and film. 


Hard, wear and corrosion resistant; resist 
dust and dirt accumulation; low friction. 





Recording, playback and recording chart. 


Unicrystalline, hard, wear resistant; low fric- 
tion. 





In electrical or mechanical devices cameras 
and projectors; instruments. 


Hard, wear resistant, low friction; hold high 
polish; unicrystalline. 





Bearings, check valves, ball points for pens, 
viscosimeter spheres and rotameter floats. 


Wear and corrosion resistant; high precision; 
low friction. 





Soft metal and plastic drawing; coating and 
wire coiling; wire guide; extrusion. 


Hard, wear and corrosion resistant; unicrys- 
talline; hold high polish; impart smooth 
finish. 





Soft metal cutting, burnishing, honing, scor- 
ing. Hold high polish and true cutting edge. 


Hard and resistant to wear. 


Impart burnished finish to part. 





nozzles, metering orifices. 


Oil burner nozzles, diesel injector, 


spray | Wear, heat and corrosion resistant; resist resi- 
due accumulation. 





and chemical vessel windows. 


Lenses, prisms, flats, light pipes; combustion 


Excellent infra-red and ultra-violet transmis- 
sion characteristics; heat and corrosion resist- 
ant. 





Electrical 


Electronic tube supports, insulators. 


High dielectric strength, non-porous, easily 
degassed; resistant to heat distortion. 





Gemstones 
cuts. Also titania gemstones. 





ference from another gas present in the sample tube, it 
is sometimes necessary to select a window material that 
wili restrict the spectral range of the instrument. 


Sapphire has advantages over other window material 
in reducing this interference in many cases. 


Sapphire discs can be used advantageously for 
elements in certain lenses because sapphire has a large 
reciprocal dispersion for the index of reflection. Com- 
pared with the same type of lens made with conventional 
materials, sapphire gives superior performance. Strain 
and optical anisotropy limit its use as a precision lens 
element. However, its resistance to abrasion makes sap- 
phire valuable for outer elements of lenses, the surfaces 
of which must withstand considerable abuse. 


‘Light pipes. The high index of refraction and excellent 
high temperature properties make sapphire a desirable 
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Brilliant gemstones in various colors and 


Hard, wear and corrosion resistant. 





material for light pipes that must be used in a high tem- 
perature corrosive environment. 

Light pipes are used to transmit light from within 
a furnace to an outside measuring device. This allows 
temperature to be taken without opening the furnace. 
In the ultra-violet regions, sapphire is useful as a window 
material in equipment for the study of photochemical 
reactions involving ultra-violet radiations. It can also 
be used for windows in combustion vessels. 

Because of its extended wave-length transmission 
range, unusual dispersion, mechanical strength and 
chemical inertness, sapphire should be considered for 
use where more standard materials have proved inade- 
quate. 

Guides. The availability of sapphire in long-rod form 
permits developments not possible with boule sections. 


See overleaf, then page 60 > 
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Table 2. Properties of Linde Synthetic Sapphire 





Composition 100% aluminum oxide (AI,O,) 

Crystal Structure Hexagonal (Single crystal, not a sintered product) 
Finish Optically clear 

Melting Point 2040 deg C 


Hardness Knoop: 1525 to 2000 
Mohs: 9 


se Specific Gravity 3.98 


Specific Heat 0.18 calories per gram at 20 deg C 


Porosity Nil 





Chemical Resistance Practically inert to most reagents at room temperature. 
Inert to a large variety of reagents even at high temperatures (over 1000 deg C) 
Acid resistance excellent, attacked by hot alkalis. 





Thermal Conductivity 0.065 calories /em? /sec /deg C /cm 


Thermal Expansion Mean linear expansion coefficient. 





Temperature Parallel to C-axis Perpendicular to C-axis 








50 des 66.66 x 10° 5.0 x 10° 
500 deg C 8.33 x 10° 7.70 x 10° 
1000 deg C 9.03 x 10° 8.21 x 10° 

















Electrical Resistance 500 deg C 1000 deg C 1500 deg C 
10°'ohm-cm 10°ohm-cm 10*ohms-cm 











Dielectric constant and power Field Parallel Field Perpendicular to 
factor (Loss tangent) to C-axis C-axis 





Frequency Dielectric Loss Dielectric Loss 
(megacycles) constant tangent constant tangent 





300 10.6 <0.0001 8.6 <0.0001 
100,000 a — 11.0 0.0002 























Dielectric strength Approximately the same as sintered aluminum oxide, namely: 480,000 volts per cm. 








Ultra-violet Infra-red 


Optical transmission (Sample 2 mm thick) (Sample 1 mm thick) 





66% at 2000 Angstrom 92% at 3 microns 


20% at 1500 Angstrom 50% at 6 microns 

















Compressive strength 300,000 psi at 77 deg F 
Young’s Modulus 50 to 55 x 10° psi, depending on position of crystal C-axis. 


Modulus of Rupture 40 to 130,000 psi at 30 deg C. 
23,000 to 50,000 psi at 540 deg C. 


Sealing characteristics High and low temperature seals can be made to metals, glass and ceramics. 


Available forms Windows, cylinders, tubes, rods, balls and special shapes. 
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Flexibles in industry 





A swing frame grinder fitted with a 6-in. bore flexible hose which extracts the abrasive and glowing waste. 


Flexible hoses — arteries of industry 


As yet there is no all-purpose flexible but 


Very few industries could exist without using some form 
of flexible tubing or hose, so it is no exaggeration to 
claim that they are the arteries of industry, in the same 
sense that electric cables are the nerves. Since the only 
mode of conveyance between a fixed and a moving point 
is through a flexible, it can be seen that the subject is 
extremely broad and complex. 

Thousands of different flexibles are available, but 
unfortunately only a few people have more than a hazy 
outline of the different types and their potentialities. The 
selection of a particular flexible for a particular job is 
mainly the responsibility of the development engineer 
or the drawing office, but it is obviously desirable that all 
engineers responsible for the operation and maintenance 
of plant and machinery should be aware of the problems 
involved. 

One important point which is not always realized is 
that flexibles are expendable. Their life depends entirely 
on the conveyant and the operating conditions: some can 
be expected to last for 10 years or more, others will 
have a life calculated only in weeks. Manufacturers of 


DESIGN ENGINEERING JANUARY 1957 


improvement is constant 


flexibles are continually trying to improve their products 
and are also producing new ones for special applications, 
but there are still a few requirements for which no suit- 
able flexible yet exists. 

The ideal would be the production of a composite 
hose using various materials which could cater for all 
conditions, but this is far from possible at the moment. 
Many materials can be mixed, plied, coated or inter- 
leaved to meet a number of conditions reasonably allied 
to one another, but one or other of their qualities is apt 
to be canceled out for more widely different conditions 
and conveyants. Obviously, there must always be a 
different construction for hoses which are required to 
be light and extremely flexible as against others required 
for heavy duty, where such physical characteristics 
would, in fact, be a liability. In the constantly widening 
range of liquids and chemicals, some hose materials 
which are satisfactory for one might well be perfectly 
useless or even dangerous of use for others. Progress is 
being made in narrowing down and rationalizing hose 
design to cover as great a range as possible within the 
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The facts a supplier must know 


There are many instances where a number of 
different flexibles could be used for the same 
job. Often it is relatively unimportant which 
type is chosen and the deciding factor can be 
the question of cost. It must be stressed, how- 
ever, that when ordering flexibles, all possible 
information must be given to the prospective 
supplier, so that he can appreciate exactly how 
the flexible is to be used and what the operating 
conditions are likely to be. This may appear 
to be elementary, but many cases come to 
mind of a flexible giving unsatisfactory service, 
although after detailed investigation it is gen- 
erally found to be the fault of the user, who 
has failed to disclose some vital factor. 


An enquiry for flexibles should always in- 
clude the following important details: 





Internal diameter. 
External diameter (if important). 
Quantity of flexibles required. 


Length (if fitted state whether over-all or 
between fittings). 


Conveyant. 


Maximum and minimum working tempe- 
rature (if important). 


Maximum and minimum working pressure, 
stating if fluctuating or, if for suction, 
details of vacuum. 


Type and size of end fittings required and 
if to be supplied fitted. 





Will tube be static? If not, state angle and 
periodicity of flexing and vibration. 


Bend radius. 


If frictional loss is important, state flow 
required in gallons (or cu. ft.) per minute. 


General conditions of application, includ- 
ing external conditions (if important). 





This variety of flexibles includes reinforced Tery- 
lene smooth bore, braided and collapsible venting hose. 
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capacity of each make-up but, even so, caution will 
always be necessary in the matter of choice and the 
advice of an expert should be sought always where there 
is an element of doubt. 

One of the first steps in the development of flexibles, 
as they are known today, was the “flexible link” on the 
ball and socket (or knuckle joint) principle, which led 
eventually to the present metallic interlock hose. The 
introduction of rubber was a major step forward, par- 
ticularly when methods of extruding it into tubes were 
perfected, and even greater strides were made after the 
discovery of synthetics which have rubber-like qualities 
with the added advantage of resistance to oil. The inno- 
vation of plastics subsequently led manufacturers to 
copy rubber hoses by using a plastics wall for certain 
applications. 

It then became necessary to strengthen the tube or 
hose wall, on account of its tendency to burst under 
internal or external pressure, and gradually means were 
discovered of reinforcing the rubber or plastics by the 
addition of various supporting materials, such as embed- 
ding a wire helix in the wall, by the insertion of a woven 
fabric or wire mesh braiding and by using them as 
outer protective covers. 

The basis of all flexibles at that time was that each 
category of hose utilized one basic material for the wall 
and other materials were added to assist it in various 
ways. Slowly, industry realized that the emphasis of 
their development work was concentrated on the wrong 
part of the problem. Up to now, work had been con- 
centrated on investigating the properties of each specific 
material, whereas what was wanted was a comprehensive 
study of the applications of flexibles, embracing every 
type of material on one side and all the known uses and 
purposes of flexibles on the other. During investigation, 
a new method was discovered of supporting woven 
fabric or pressed fibre materials by mandrel-wrapping 
them between an inner and outer wire helix or other 
cords. This had the double advantage of ensuring a 
constant bore and complete flexibility. The outcome 
was the composite hose, in which practically any ductile 
or flexible material can be used in fabric, sheet, film or 
other similar form. 

The growth of flexibles inevitably followed the 
development of complicated machinery which depended 
on the local transmission of power (water, air, oil or 
steam) and/or communication between moving, mov- 
able, vibrating or misaligned component parts. In the 
formation of all hoses, therefore, it is necessary to meet 
an infinite variety of working conditions, quite apart 
from any liquids which may be passed through the hose 
or solids which it may encase or protect, 

These conditions could be briefly summarized as 
follows: 

Pressure: High, low or negative internal and external 
pressures. 

Flexing: High or low frequency vibratory flexing; con- 
tinuous or periodic mechanical flexing; manual flexing. 

Temperature: High or low internal and external tem- 
peratures. 

Abrasion: Internal or external abrasion. 

Conveyant: Air, gas, oil, steam, liquids or solids (includ- 
ing the complete list of chemicals). 

In most of these applications, the weight and strength 
of the hose are highly important, as is also the point 
of frictional loss or elongation under pressure. Costs 
also have an important bearing on quality and make-up. 

At one time it was possible to meet certain conditions, 
such as crush resistance and higher internal pressures, 
merely by increasing the wall thickness of, for example, 
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Flexible hoses exhaust the gasoline fumes from aircraft White bands support wires to carry away Static charges. 


“It is obvious that no one material can meet aii operating conditions” 


\ 


In mining areas, where buildings are erected in sections, these flexibles act as anti-subsidence loops. 
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a rubber hose, but such a course is not always possible 
or desirable today, even if the vital question of cost is 
disregarded. 

All basic raw materials and synthetic materials so 
far produced have their physical limitations; flexible hose 
making would otherwise not be such a highly specialized 
undertaking. It is obvious that no one particular mate- 
rial can be considered a short cut to meeting all operating 
conditions, so that in hose making it is vitally necessary 
to make a careful study of all the qualities of the vari- 
ous materials available and to keep closely in touch with 
all new developments. 


A rough guide 


The following data, based on years of practical ex- 

perience, can be taken as a rough guide to the types and 
potentialities of flexibles today. 
Rubber flexibles. Probably the best known of all flex- 
ibles, they have varied applications. A molded rubber 
hose with cotton braid reinforcements can usually be 
recommended for conveying air, gas and oxy-acetylene 
at pressures in the region of 250 psi. For heavier duty, a 
mandrel-wrapped flexible with braided cord reinforce- 
ment, should be used. A mandrel-wrapped hose with 
wrapped ply reinforcement should also be used for 
steam—there are various grades for up to 120 psi work- 
ing pressures. For use with acids and other chemicals 
there are mandrel-wrapped and molded hoses, but the 
greatest care should be taken when ordering to ensure 
that the operating temperature and pressure, and also 
the concentration of the chemical, is fully specified. 

Although the range of natural and synthetic rubbers 
is extremely wide, it is not always possible to use a 
rubber flexible, as many acids and alkalis in general use 
tend to neutralize, wash out or otherwise dissolve cer- 
tain constituent parts of the hose material. This action 
can cause rapid disintegration of the hose or result, at 
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is light, flexible air hose is used with an exhaust fan to draw off welding fumes in ship construction. 


least, in minute particles of the hose material adulterating 
the conveyant. 

The operating temperature for rubber-based flexibles 
also restricts their use in some directions. The maxi- 
mum temperature is in the region of 300 deg. F. after 
which there is a tendency for the hose to become 
oxidized and brittle, while at the other end of the scale, 
in low temperature conditions of approximately minus 
20 deg. F, there is an early tendency of brittleness and 
stiffening which could cause the hose to snap if violently 
flexed. 

Typical applications for rubber fiexibles are in com- 

pressed air equipment, greasing equipment, hydraulics 
and lubricating equipment. 
Metallic flexibles. With flexible hoses constructed, for 
example, from metallic strip, there is a distinct advantage 
over most other materials in relation to the temperature 
range. It is possible to cater for temperature conditions 
in the region of 1,100 deg. F, but to achieve a high 
degree of flexibility comparable with, say, a rubber hose, 
it is necessary to leave the normal range of interlock 
metallic and resort to the more expensive seamless 
metallic hoses. These are produced from solid drawn 
tubing and formed into a helical or parallel! series of 
corrugations. 

An additional advantage with this latter type is that 
it is less liable to fracture or disintegrate under lateral 
strain, which, by virtue of its principle of manufacture, 
is one of the inherent weaknesses in metallic interlock 
hose. Particular car¢,must be taken, however, not to 
over-flex or stretch beyond its natural bend radius. Apart 
from the electrical conduit type of metallic hose con- 
struction used for armoring of cable leads, the most 
common type of metallic flexible hose in use is the inter- 
lock strip range of pressure tubing, where, as previously 
indicated, the degree of flexibility is restricted in 


(Continued on page 58) 
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Workshop practice 





Have you considered silver brazing? 


One of the outstanding attributes of brazing is the flexibility of the 


method. 


By A. M. Setapen 


HANDY AND HARMAN 


The designer now has a considerable stake in what was 
once largely the concern of the production engineer— 
the selection of a joining method. His interest in join- 
ing methods is twofold. By a judicious choice of method 
he can often not only improve the product, but also 
reduce fabrication and assembly costs and make use 
of lower-cost structural components. 

Because of the increased familiarity with the sim- 
plicity and versatility of the process, the number of 
applications for brazing with silver alloys has become 
greater in the last 10 years. 

One of the outstanding attributes of brazing with 
silver alloys is the flexibility of the method. It produces 
strong, uniform joints in a large variety of metals. 
Assemblies can be designed to use low-cost stampings, 
die castings and other mass-produced components, as 
well as parts conventionally machined from solid metal. 
Also, brazing can be accomplished with silver filler 
metals, using almost any standard heating method, in- 
cluding the simple hand torch, semiautomatic induction 
heating and automatic furnaces. This versatility results 
because the filler metals have a relatively low liquidus 
temperature (about 1200 to 1300 deg F for most) and 
so special heating equipment and controlled atmos- 
pheres are not required for most applications. In many 
cases, brazing provides the only economical means of 
producing assemblies on a mass basis (particularly 
where large numbers of joints must be made simul- 
taneously) or of joining dissimilar metals. 

The American Welding Society has adopted the 
following definition for brazing: “A group of welding 
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The effect of thickness of joint on tensile strength. 
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It produces strong, uniform joints in a large variety of metals 


processes wherein coalescence is produced by heating to 
suitable temperatures above 800 deg F and by using a 
nonferrous filler metal having a melting point below 
that of the base metals. The filler metal is distributed 
between the closely fitted surfaces of the joint by capil- 
lary attraction.” 

This means that in a brazed joint the parent metals 
themselves do not melt, but are held together by an 
intervening layer of filler metal. 

A standardized system for designating and specify- 
ing all types of brazing filler metals by the American 
Welding Society has recently been compiled. Under 
this system, the silver filler metals are given BAg class- 
ifications (see Table 1). 

The silver alloy filler metals may be used for join- 
ing any of the ferrous or non-ferrous metals, including 
iron, steel, stainless steel, nickel, copper, brass, bronze 
and chromium alloys. The exceptions are aluminum, 
magnesium and other metals whose melting points are 
lower than the brazing temperature required for the 
filler metals. The major constituents of most of these 
filler metals are silver, copper and zinc; in addition, 
some contain cadmium, nickel or tin. The compositions 
of filler metals in this group provide ample opportunity 
for selecting one which offers the desired properties 
of liquidus temperature, melting range, wettability with 
certain metals, ductility and other properties that may 
be required for a given application. Most of the BAg 
filler metals are malleable and ductile and are thus 
available in thin sheet, fine wire, strip, rod and powder. 
They can be stamped and formed into washers, rings, 
shims or any special shape required for pre-placement. 
Color after brazing ranges from white to light yellow. 

The strength of the filler metal is only one con- 
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Relationship of joint tensile strength to metal strength. 


29 





Case History: Savings in making a triple sprocket 


Much lower material and fabrication costs resulted 
from assembling this triple sprocket from blanked 
sheet steel parts instead of machining the parts 
from the solid. The sprocket is used in the self- 
propelled farm combines manufactured by Mas- 
sey-Harris-Ferguson Ltd. 

Formerly the two large sprockets were made 
as a single unit which had to be bored, turned and 
hobbed from a solid piece of stock. The hub (and 
integral smaller sprocket) was machined from bar 
stock slightly larger than the sprocket diameter. 
The double sprocket was then welded to the hub. 

With the more economical method developed, 
the sets of three sprockets are blanked from %-in. 
SAE 1045 steel plate, then bored and hobbed in 
groups. The hub is still machined, but from 
smaller diameter stock than could be used before. 
The three sprockets are then induction brazed to 
the hub, using a preplaced ring of Easy-Flo silver 
alloy filler metal at each point. Total assembly 
and brazing time is about 134 minutes for each 
part, faster than the production rate of a welder. 





Silver brazing continued 





: 





/8-4-/ Hi-speed stee/ 


4/40 stee/ 


x 





SS 
nn 
SL 
° 


80 100 120 


Strength of metal joined (psix 10°) 
Fig. 3 


Relationship of joint shear strength to metal strength. 
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tributing factor to the strength of a brazed joint. This 
is verified by the fact that, in many cases, joints resist 
stresses much higher than those capable of rupturing 
the filler metal itself. 

Five major factors influence the strength of brazed 

joints: 
1. Thickness of the filler metal layer. There is an opti- 
mum range of joint thickness (that is, clearance between 
members) which provides greatest strength. Outside 
those limits, joint strength decreases. 

Fig 1 is a curve showing the relationship between 
joint thickness and tensile strength. The data was ob- 
tained from joints in stainless steel sheet 0.031 in. x 
0.5 in. having an as-received strength of 160,000 psi. 
Note that maximum strength is obtained with a thick- 
ness of 0.0015 in. and that the strength decreases sub- 
stantially as clearances increase beyond 0.004 or 0.005 
in. On soft metals the thickness of joint is relatively 
less important on the ultimate strength of the joint. 
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Figs. 4a and 4b. Some of the basic joint designs for flat and curved surfaces. See text for explanation. 
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Table 1 





Nominal Composition 


Temperature (deg. F) 





Classification 


Filler 
Metal 


Brazing 
Temperature 


Solidus Liquidus Range 





BAg-1 


BAg-la 


BAg-2 


BAg-3 


BAg-4 


BAg-5 


BAg-6 


BAg-7 


BAg-8 


BAg-9 


BAg-10 


BAg-11 








1145-1400 


1175-1400 


1295-1550 


1270-1500 


1435-1650 


1370-1550 


1425-1600 


1205-1400 


1390-16 


1450-1650 

















When do you use these filler-metals? 


BAg-1 and BAg-la are general-purpose filler 
metals. They have the narrowest melting ranges 
occurring in this group, are free flowing and low 
melting. 


BAg-2 is also suited to general-purpose work at 
slightly higher brazing temperatures. It is free 
flowing. Its wider melting range is helpful where 
clearances are not uniform. 


BAg-3 and BAg-4 are both used for joining car- 
bide tool tips to tool shanks and for other applica- 
tions where the additional wettability provided by 
the nickel is desired. BAg-3 has a fairly wide 
melting range making it useful for bridging gaps 
or forming fillets. It has good corrosion resistance. 
BAg-4 requires a slightly higher brazing tempera- 
ture but has the advantage of being more free flow- 
ing than BAg-3 when molten. 


BAg-5 and BAg-6 are general-purpose filler 
metals designed for use at higher brazing tempera- 
tures. Since they do not contain cadmium, these 
filler metals may be used for applications in which 
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this element is prohibited or undesirable, as in 
food handling equipment. 


BAg-7 is a general-purpose, low-melting filler 
metal. It appears to offer advantages in joining 
stainless steels and some nickel alloys because the 
lower brazing temperatures required help reduce 
the occurrence of stress corrosion cracking in the 
parent metal. It is a good filler metal for furnace 
brazing and its color after brazing nearly matches 
the color of stainless steel. Hence it is commonly 
used in food and dairy equipment where cadmium- 
free joints are required. 


BAg-8 is used where the presence of volatile 
elements in the filler metal cannot be tolerated, as 
in the assembly of vacuum tubes. It is free flowing, 
but does not wet well on ferrous metals. 


BAg-9, 10 and 11 are used particularly for join- 
ing sterling silver. The three filler metals have 
appreciably different liquidus temperatures, which 
make them useful for applications where joints 
must be made consecutively on the same parts. 
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2. Strength of the metals being joined. In general, the 


higher the strength and hardness of the metal being 
joined, the higher the strength of the brazed joint. Us- 
ually the upper limit of joint strength is the strength of 
the parent metals. 

Fig. 2 shows the relationship between joint strength 
and the strength of the parent metals. It illustrates the 
important point that joint strengths can be obtained 
well in excess of the maximum tensile strength (approx- 
imately 50,000 psi) of the silver alloy filler metal itself. 

If the parent materials are stronger than the filler 
metal, the joint will hold under tension until the yield 
point of the parent metal is reached, and then the 
failure will occur in the filler metal. If the parent 
metals are softer and weaker than the filler metal, fail- 
ure will occur in them and not in the filler. 

Fig. 3 shows the relationship between joint shear 
strength and strength of parent metal. As may be seen 
by comparison with fig. 2, the strength of the parent 
metal is less a factor in the strength of shear joints 
than in tensile joints. With hard brittle materials, higher 
shear values may be obtained with thicker joints. Con- 
versely, with soft, ductile materials thin joints may be 
stronger, but in most cases the differences are small. 

The fatigue strength of a material is generally pro- 
portional to the tensile strength. Where soft metals 
(such as low carbon steel or copper) are joined, the 
fatigue strength of the brazed joint is about the same 
as the material joined, up to about 27,000 psi. In 
stronger materials, the layer of brazing metal is rela- 
tively softer and the fatigue strength of the stronger 
material cannot be realized unless the design is such 
that the fatigue stress in the braze layer is relatively 
low. In the absence of better information, the stress 
should preferably not exceed 27,000 psi. 


3. The degree of wetting and bonding between the 
filler metal and joint members. The basic requirement 
tor good bonding is that actual alloying takes place 
between the filler metal and the base material to form 
a strong inter-facial layer. General purpose alloys and 
fluxes are compounded to provide good wetting and 
alloying with most metals. Special filler metals and 
fluxes are available for the more difficult wettable metals 
or where special problems of melting point or of high- 
temperature (or corrosion) service arise. Advice on 
these matters is readily available from most manufac- 
turers of filler metals. 


4. Freedom from voids and flux inclusions in the joint. 
This is simply a matter of adequate cleaning of parts 
and reasonably careful brazing technique. It is a pro- 
duction (not a design) consideration. 


Under most circumstances maximum joint strength 
for all types of joint will be obtained when each joint 
face is first “tinned” with the filler metal. Then, at 
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Problem—to make a strong lap joint. Solution—bevel the handle. 


Figs. 5 and 6. A trowel shows a way of avoiding stress concentration. 





brazing temperature the joint faces are wiped together 
shear-wise as a means of removing most of the flux 
from the joint. 

Although wiped joints are usually not necessary for 

most production work, this procedure can be followed 
to minimize voids and flux inclusions when maximum 
strength is a critical consideration. 
5. The mechanical characteristics of the assembly and 
distribution of load stresses in service. Proper joint de- 
sign, to prevent stress concentration in one part of the 
joint, makes an important contribution to joint strength 
as, for example, if a butt-joint is subjected to bending, 
one part of the joint carries the greater part of the 
load. Failure can be expected to start at the point of 
stress concentration and destroy the joint by progressive 
tearing. 

Similarly, if a relatively soft rod is brazed into a rel- 
atively hard sleeve and the joint is subjected to shear 
stresses, the rod may neck down along the edge of the 
sleeve and create a radial tensile load, in addition to the 
shear load at the point. The combination of stresses 
along the edge will most likely cause failure to occur 
at a lower load than would cause failure if shear stresses 
alone were present. 

Proper joint design is one of the principal factors 
in obtaining a strong, serviceable brazed assembly. One 
of the major considerations in joint design is to prevent 
concentration of stress at some particular area of the 
joint. Joints are sometimes designed on the assumption 
that any discrepancy between the calculated average 
stress distribution and local concentration of stress in 
actual service can be compensated for by increasing 
structural sections by some safety factor. Sometimes 
this is not a safe assumption, as will be shown in what 
follows. 

Two basic types of joint, lap and butt (or modifica- 

tion of these) are commonly used for brazing with silver 
filler metals. The joint members may be flat, round, 
tubular or of irregular cross section. Some of the basic 
joint designs for flat and curved surfaces are illustrated 
in figs. 4(a) and (b). 
Lap joints. Tensile Siress. A typical lap joint, such as 
might be used to join the handle to the blade of a 
trowel, is shown in fig. 5(a). In service, the trowel blade 
deflects as shown in fig. 5(b). If the joint is made as 
shown, even a well-made joint will start to peel at 
point F (fig. 5(c)) because of the tensile stresses. Length- 
ening the lap will not solve this problem, but will merely 
provide a longer joint to be torn. 

Failure occurs because the handle is a rigid mem- 
ber. As the blade bends, the shear stress concentrates at 
the point of tangency between the bent blade and the 
handle. A minor re-design of the handle will alleviate 
this problem. If the tip of the handle is beveled, as 
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shown in fig. 6, it will no longer remain rigid as the 
blade flexes, but will bend with the blade (fig. 6(b)). The 
stresses are now more uniformly distributed along the 
handle and the blade and handle almost indestructible. 

This example illustrates an important concept in 
avoiding destructive stress concentration. That is, where 
a relatively non-rigid member is to be joined to a rigid 
one, design the rigid part so that the portion of it adja- 
cent to area of stress concentration (usually at the edge 
of the joint) can follow the deformation of the non- 
rigid member. Frequently this additional flexibility at 
the joint can be achieved by judiciously decreasing the 
thickness of the rigid member. Where it is not desirable 
to decrease the gauge of the rigid member, a satisfactory 
alternative is to strengthen (or stiffen) the flexible mem- 
ber so that the point of stress is moved away from the 
edge of the joint. Fig. 6(c) illustrates this alternative. 

Shear Stress. If a series of equally spaced marks are 
scribed on the side of the layer of filler metal (shown 
greatly exaggerated in fig. 7(a), the marks will alter 
direction and spacing (fig. 7(b}) when the two members 
are subjected to shear. Clearly, the stress is highest at 
the ends and lowest at the centre of the joint. A further 
complication is the bending moment created by the 
offset of the loads. This moment at the ends of the joint 
introduces a tension stress at the edges of the layer of 
filler metal and causes peeling of the edge of this layer, 
in the same manner as fig. 5S. 

This situation can be remedied by the use of a tap- 

ered or scarf joint (figs. 8(a) and 8(b)). From fig. 8(c) it 
is evident that extreme lengthening of the lap length 
does little to help the joint to resist shear, since little or 
none of the shear load is transmitted to the middle of 
the joint. Scarf joints can be made on round or flat rod, 
wire, sheet or tubular parts. A common rule is to make 
the area of the scarf joint two or three times that of the 
right angle area of the joint face. While a scarf joint 
has about the same tensile strength as a butt joint of 
equivalent area, it does have the advantage of distribut- 
ing combined tension and bending stresses over a rela- 
tively large area. 
Butt joints. If the joint is fitted carefully and a clear- 
ance no greater than 0.003 in. maintained at the finished 
braze, butt joints will have high strength. They are used 
where the double metal thickness of a lap joint would 
be objectionable and a scarf joint is not desired. The 
edges of joint faces must be cut and fitted square and 
straight to maintain the uniform, close spacing neces- 
sary for a uniform flow of the filler metal throughout 
the joint area. The typical V-groove used in making 
but joints by welding is not recommended for brazing, 
because of the excessive clearance at the wide part of 
the groove. Such a groove is satisfactory for other 
joining methods which do not depend on capillary at- 
traction for distributing the filler metal. 
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Fig. 7. Filler metal before and after shear stress. 
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No shear load in this part of the joint 
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Fig. 8. A tapered or scarf joint provides a remedy. 


Impact strength. Some considerations which bear 
on the performance of butt joints under impact are 
illustrated in figs. 9 and 10. Again, we must take into 
account a basic factor in joint strength: the relative 
strength of the parent metals and the filler metal. If an 
Izod test specimen is made from two pieces butt joined 
as in fig. 9(a), the impact strength of the joint will be 
largely governed by the strength of the parent metals. 
If the parent metal is relatively soft, the impact will de- 
form the metal so that the largest part of the force is 
absorbed by the structure and not by the filler metal and 
the joint will have high impact strength. However, if 
the parent metal has high strength it will not yield under 
impact, so that whatever deformation occurs is con- 
centrated in the filler metal. now see page 51 
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Figs. 9 and 10. An illustration of some of the considerations which bear on the performance of butt joints. 
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Ideas round-up 


X-ray explores the heart of a running engine 


Mechanical engineers are, we believe, distinguished by 
their ability to visualize what is going on inside an 
engine. Now they will be able to check their ideas with 
the help of a powerful X-ray machine developed by 
General Electric in co-operation with the Detroit 
Arsenal. 

This new technique, called stroboradiography, uses 
rays from a 15-million volt betatron to penetrate right 
through a running engine. Several thousand “flashes,” 
each synchronized to occur at exactly the same place 
in the engine cycle, are projected through the engine, 
to be caught on a single radiograph film. Since each 
flash takes but 10 millionths of a second, it is possible 
to build up a clear picture even at high engine speeds. 
It is, of course, possible to take successive radiographs, 
spaced at a few degrees of engine rotation apart, to 
make up a slow-motion moving picture. 

The engineers who worked out this new technique 
hope that it will afford a useful tool in the unending 
search for efficiency in engine design. (208) 


This equipment has not only allowed engineers to see 
through steel but stop the action of a running engine. 


Unheard sound measures unseen thicknesses 


A completely new ultrasonic thickness measuring in- 
strument, the SO-100 Sonizon, has been announced by 
Magnafiux Corporation. This new instrument reverses 
present ultrasonic design trends to either big, console- 
type equipment with visual presentation or to very small 
portable equipment with audible presentation. The in- 
strument is truly portable—it weighs only 30 lb—and 
is designed for heavy use in production testing. Thick- 


A sample pipe section is used to demonstrate how easily 
the new SO-100 Sonizon is used to read thickness. 
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ness readings are by the most rapid and accurate means 
with a visual cathode tube presentation. An accuracy 
of + 1% of thickness is possible. 

Its small case, light weight, and 5-ft-long search 
cable make it suitable for use in constricted areas or 
where many moves are necessary. Examples are boiler 
or vessel inspection, aircraft overhaul inspection and 
preventive maintenance inspection of hollow box-beams. 
The 3-in. presentation tube has an exceptionally bright 
and clear trace. Light shields are never needed, even 
on outdoor work. 


Automatic operation 


Circuits for completely automatic operation ‘have 
been built into the Sonizon. In this way, predetermined 
tolerance limits are imposed on the instrument so that 
it will automatically actuate “go-no go” equipment or 
alarms, depending upon the measurement. Production 
operations such as bonding, making cast iron pipe and 
wing-skin milling can use this feature to good advantage. 

Another feature is the ease with which thicknesses 
beyond the normal direct reading range (0.500 in.) are 
measured. A special clipper circuit eliminates hash or 
noise, equalizes the size of pips and narrows the pip 
base to a straight line. This results in accuracy in read- 
ing multiple harmonic pips. A simple harmonic calcu- 
lator is included with the unit, for making measurements 
rapidly, up to 4 in. without calculation. Alternatively, 
an accessory harmonic comparator can be used to make 
this an even faster process. With this the direct reading 
range is increased to 5.0 in. (209) 
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Two new spring wires come on to the market 


Two new spring wires, with the trade names Trucoat 
and Micro-Tin, have been put into quantity production 
by National-Standard Company. 

Both were developed to provide the closer dimen- 
sional and load tolerances essential in today’s precision 
springs, so necessary in many critical springs intended 
for two-load applications. In addition, the use of this 
improved wire on the easier springs results in increased 
production and a lower rejection rate. 

Trucoat wire has a chemically prepared, nonmetallic 
coating. This results in a wire with lower out-of-round 
characteristics than conventional music wire. The coat- 
ing also provides excellent lubrication during coil wind- 
ing, according to findings during pilot runs involving 
about 500,000 Ib of wire. Down-time for machine ad- 
justment is greatly reduced because of the greater uni- 
formity of the wire. 

The coating is light grey in color, so there is very 
little difference in appearance between springs made 
from this material (after the stress-relieving heat treat- 
ment) and springs made from the usual bright music 
wire. The coating contrasts sharply with the appearance 
of oil-tempered wire, so it is easily identified in stock. 
The coating is easily removed by conventional methods 
and the springs can therefore be plated without diffi- 
culty. 

Trucoat is manufactured in all conventional spring 
wire sizes. It is supplied in standard coils or in extra 
heavy coils (containing as much as three times the 
amount of wire). This greatly reduces machine down- 
time for coil changes. 


Metal-to-metal bonds cure in a 


A vast development in high strength adhesives has taken 
place since World War II. Prior to this, bonding was 
generally associated only with methods employed in the 
manufacture of plywood and other laminated non- 
metallic materials. The word is now a common term 
for the process of joining (with adhesives) metals, solid 
organic plastics, natural and synthetic rubbers. The 
efforts of the aircraft industry have contributed greatly 
to the development of these adhesives to the point where 
they are used extensively in primary structures. 

Designers are constantly searching for means to 
reduce the weight without sacrificing the strength of 
modern high speed aircraft. Metal-to-metal bonding is 
helpful in this respect because it permits a more uniform 
stress distribution and increases the strength-to-weight 
ratio. 

Most adhesives used in metal bonding processes 
require heat and pressure to cure the bond. For this 
reason, autoclaves or hot platten presses are the princi- 
pal items of equipment used. Of the two, the autoclave 
was selected by Avro as the primary piece of equipment 
for their metal bonding shop. It was considered more 
versatile than the hot platten press, because both con- 
toured and flat work can be handled with a minimum 
of tooling. 

The present installation permits the handling of 
components 6 ft wide and up to 25 ft long. The vessel 
has been designed to take up to 200 psi pressure and 
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Manufacture of springs with high index numbers is 
simplified by two newly marketed types of wire. Darker 
springs are made of Trucoat wire, lighter of Micro-Tin. 


Micro-Tin was developed to meet the need for a 
more uniform corrosion-resistant music wire for the 
precision springs used in business machines, electronic 
gear, appliances and similar applications. 

It is available in all conventional spring wire sizes. 
An improved coating process developed by National- 
Standard Company almost entirely eliminates lumps and 
surface irregularities, thus producing a wire that lends 
itself to the winding of corrosion-resistant springs to 
more precise limits. 

Production runs have indicated that the new wire 
makes tinned spring production no more difficult than 
manufacturing conventional bright wire springs. (210) 


big oven 


The business end of the big autoclave. The 7-ft. dia- 
meter tank is 18 ft. long and will handle CF-105 bonds. 


450 deg F temperature, although at present the adhesive 
in use requires only 100 psi and 350 deg F to cure 
effectively. 

The adhesive used is Narmco 4021 Metalbond. This 
was selected primarily for its high static strength at 
room temperature and also at 250 deg F. With most 


Continued on page 46 





Instrument chart design 





These charts take an “‘A’”’ for accuracy 


Results from a recording instrument are useless without good charts 


Lloyd P. Merrill tayior instRUMENT COMPANIES 


It is well known among precision instrument manufac- 
turers that a recording instrument is no better than 
the chart that is used with it. For this reason, the manu- 
facture of charts for use on recording instruments is an 
extremely exacting task which includes special handling 
and techniques with the raw materials (paper and ink), 
tools (printing plates, presses and so on) and with the 
design, which must relate properly to the particular 
instrument with which the chart is to be used. 

The characteristics of paper used for printing record- 


ing charts are different from those required for other 
uses of paper and some of the characteristics required 
for circular charts are different from those required for 
strip charts. Also, due to the nature of paper, some of 
the requirements are not compatible with others so 
that some compromise has to be made. 

Most strip charts are driven either by one set of 
pins (fig. la) or two sets of pins (fig. 1b) driving in 
holes. In all cases, if there are two sets of holes as in 
figure 1b one set must be elongated to allow for the 
expansion and contraction of the paper with changes 
in humidity. The other set serves as a guide to prevent 


lateral displacement of the chart, thus controlling the 
position of the chart with respect to the pen position. 
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and yet not dry in the pen in 31 days—all this without 
any bleeding or feathering of the ink into the paper. 
The stiffness of the paper is of some importance, 
particularly with circular charts which should not be so 
flimsy that they are difficult to handle. 
Other characteristics, such as smoothness and cut- 
ting qualities, are important in the proper printing 


Fig. la. One set of pin driving holes on this chart. 


These strip charts show two types of driving holes. 
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qualities and handling of the paper in the print shop. 

The purpose of a recording instrument is to tell 
the user what the variations in the measured variable 
have been, their magnitude and duration. A common 
type of graph with time as the abscissa and the measured 
variable (temperature, pressure, flow, liquid level and 
so forth) as the ordinate is the best way to show this 
information. The recording instrument, then, is an 









































automatic method of plotting this graph. This graph or 
recording chart must be designed for the greatest read- 
ability and accuracy if it is to serve its purpose. How- 
ever, it must also be designed to fit the particular instru- 























ment with which it will be used. 
The ideal and most readily used chart is one with 



































rectilinear co-ordinates or straight time lines. The only 

















way to achieve this is with a strip chart like those shown 
in figs. la and lb. The chart speed and the time Jine 
spacing are selected for the average conditions expected 
in use. For most industrial processes a strip chart 
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Fig. 1b. Note the elongated pin driving holes above. 
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Typical circular chart recording instrument 
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Recording charts continued 


speed of | in. per hr., with time lines spaced every 
Y% in. (or 15 minutes), seems to be most acceptable, 
although other speeds can be supplied. Also, with a 
strip chart of this type, the only limit on the length of 
the chart is the space required for a roll. It is quite 
common to provide for monthly chart changing on 
this type of instrument, which means that the chart 
must be at least 62 ft long. If some chart length is 
allowed for lead and overrun, 65 ft seems to be a good 
length for such a chart. 

It is impossible to provide a rectilinear chart if the 
chart is circular. Even if the time lines were straight the 
time sections would be wedge-shaped with a shorter 
distance on the chart when the pen is nearer the centre 
than when it is near the outside of the chart. Actually, 
to use straight time lines on a circular chart would 
require quite an elaborate mechanical linkage in the 
instrument. Fig. 2 shows a typical circular chart 
recording instrument. Here it can be seen that the 
pen arm rotates about a centre at the top of the instru- 
ment in the middle of the movement. The curved time 
lines on the chart shown have a radius equal to the 
length of the pen arm. If these two dimensions differ 
the pen will not always indicate the correct time. 

Probably the most common chart speed for a cir- 
cular chart is 24 hours per revolution, but chart speeds 
varying from 1 hour per revolution up to 7 days per 
revolution are available. On a 24 hour chart the time 
divisions are usually of 15-minute duration, which 
means that 96 time lines are required. On 7-day charts, 
the time divisions are usually of 1-hour duration, giving 
a total of 168 time lines around the chart. 


Chart graduations 


The graduations on the chart, which actually tell 
the value of the variable being measured, are, of course. 
of the utmost importance. Lines spaced from 0.030 
to 0.070 in. apart seem to be the easiest to read. Also, 
the most easily read and interpreted graduation interval 
seems to be in units of 0.01, 0.1, 1, 10, 100 or 1,000 
times |, 2, or 5. Hence, knowing the total distance the 
pen will travel and the range required, the line spacing 
and graduation interval are selected to fulfill the above 
requirements. This selection becomes more of a prob- 
lem if the basic chart layout is to be something other 
than uniform, such as square root, vapor or altitude. 

Uniform graduations are used for the measurement 
of variables where the primary measuring element 
gives equal increments of travel for equal increments 
of the input variable. Examples of this type of meas- 
urement are pressure, level and temperature where the 
primary element is a gas-filled or mercury-filled tube 
system. The instrument in fig. 2 is a pressure-measuring 
instrument with a bourdon spring as the primary meas- 
uring element. The chart on this instrument is an 
illustration of a uniform layout. 

Charts with square root graduations are used on 
instruments for measuring flow. Their purpose is to 
extract the square root of the differential pressure in the 
flow equation. For example, a brief form of the flow 
equation is: Q—=C \/h, where Q is the flow, C is a 
constant depending on such things as the type of orifice 
and the flow units and h in the differential pressure. 
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The instrument will measure only this differential 
pressure but by graduating the chart so that it actually 
reads the square root of the differential pressure, it 
gives an automatic computation of the flow. For 
example, on the 0 to 10 square root chart shown in 
fig. 3, the chart reading is equivalent to the square root 
of the differential pressure as follows: 

Square Root Flow 
Chart Reading Percent 

0 

5 

7 

9 

10 
Note that in this non-uniform chart it has been possible 
to keep to the graduation interval of 1, 2 or 5 mentioned 
before. Actually to obtain the fiow in the desired units 
from this chart might require a constant multiplying 
factor which would incorporate the factors covered 
in the constant (C) in the equation. To avoid so many 
special chart layouts, a multiplier is quite useful. 


% Differential Pressure 


Temperature charts 


On some temperature measurement applications, it 
is desirable to record low temperatures but also to have 
greater accuracy and greater readability at the high 
temperatures. In this case, a tube-system type of instru- 
ment can be filled with any of several vapors. When 
this is done, it is necessary to use a non-uniform chart 
where the spacing between the graduations follows the 
vapor pressure curve of the particular liquid being used. 
Such a chart is illustrated in fig. 4. 

In the dairy industry, lega! requirements specify a 
line spacing of at least 1/16 in. at the pasteurization 
temperature of 161 deg F. To cover the desired range 
on the chart then requires a vapor chart as discussed 
above. However, in addition to this it is sometimes 
desired to clean the lines with steam at 220 deg F. 
With a standard vapor chart it would be impossible to 
record a temperature this high in the space required. 
To meet this condition the bourdon spring takeoff is 
built so that at some desired point, say 189 deg F, it 
hits a cantilever spring which will slow down the mo- 
tion to this takeoff. In this way the pen travel is limited 
above 189 deg F and it becomes possible to record 
the higher sterilization temperatures, although not so 
accurately. Such a chart is known as a retard chart, be- 
cause the pen travel is retarded, and a sample is shown 
in fig. 5. 

All these chart layouts may be modified somewhat 
from the actual theoretical layouts, by linkage non- 
linearities which may be inherent in the instrument for 
which they are designed. This is one reason why it is 
important to use the instrument manufacturer’s own 
chart since he is the only one who knows these factors. 

There are many combinations of charts which can 
be provided for use on multiple pen instruments. For 
example, a double range chart (fig. 6) may have two 
separate sets of figures printed on the same chart lay- 
out for the measurement of two different variables, 
such as temperature and pressure. Alternate section 
charts are available for the same use where one of the 
variables may be static pressure on a flow job (requir- 
ing a uniform layout) and the other variable may be the 
flow itself (square root). Such a chart is shown in 
fig. 7. 

The basic tool used in printing charts is the printing 
plate. The most accurate known means of manufactur- 
ing a chart printing plate is the wax-engraving process. 
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Composite of five different types of recording charts 


Figs. 3-7. This diagram effectively illustrates the wide 


Photoengraving processes are not suitable for the mak- 
ing of chart printing plates. Distortion due to camera 
lens and the alignment of the negative with the positive 
whose picture is being taken, as well as the handling 
of the wet negative, is sufficient to throw the graduations 
out of round. If errors introduced in this way are added 
to those introduced due to dimensional instability of 
inferior paper, the total error of the chart may become 
quite large. 

In the case of circular charts, the concentricity of 
the centre hole with the graduations is extremely im- 
portant. If this centre hole is eccentric, further errors 
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variety in charts. All are explained in the text. 


may be introduced. The only way to be sure of this 
concentricity is to punch out the centre hole at the time 
the chart is printed. In the same way, the alignment 
and location of the holes in a strip chart is important. 

In this article, coverage has been given to the most 
important considerations basically necessary in the 
production of accurate charts for recording all the basic 
variables encountered in the various process industries. 

Obviously, neither space nor policy will permit a 
complete discussion of all the problems and their solu- 
tions which have been worked out in the past century 
to safeguard the inherent accuracy of Taylor charts. * 


39 





Design news in pictures 


Ring that stays the way it was made 
Showing its ability to stay down to size is this O-ring of Silastic 
LS-53. After 24 hours of immersion in JP-4 jet engine fuel, a con- 
ventional silicone rubber O-ring has swelled to over double its 
original size while the same O-ring of Silastic is unchanged. (200) 


Tooling balls on parade 


These precision ball devices (made by Industrial Tectonics Inc.) 
are used as reference points during the construction and subsequent 
checking of gauges, fixtures, tools and the like. Balls and 
shanks are attached to each other by electronic welding. (202) 
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Polka dots go underfoot 


A vinyl floor tile known as “Polka-tile” 
is now on the production line. It is pro- 
duced by stamping holes in a solid coloured 
tile. You then add dots to taste. (201) 


20th century porcupine 
Catching our editor’s eye recently was this 
striking picture of rotor blading in a gas 
turbine. Photo was supplied by Sulzer 
Bros. of Winterthur, Switzerland. (203) 
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Another “world’s largest” 


Proudly posed around the world’s largest 
electron tube, top men from Eitel-McCul- 
lough (manufacturers) and Ahearn and Soper 
(Canadian representatives) measure up. (204) 






































Light from “all over” 


Your interest here should centre on the walls 
and ceiling. Panels no thicker than window glass 
line this room, providing light from Westing- 
house’s light source, electroluminescence. (206) 
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Some modern designs 
making news today 


New way to dig a foxhole—fast 
In just 1% min. this digger has a foxhole dug down four feet. 
Developed by SRI’s Poulter Laboratories, it works this way: A 
rocket, held in a stand, drives into the hard ground. After a 
15-second delay the head explodes and the foxhole is dug. (205) 


Do it yourself? 


A mass-produced modular enclosure system, made by Elgin Metal- 
formers Corp., offers industry a wide variety of cabinets that 
can be constructed from standard components. Shown in our pic- 
ture is the ‘after and before’ of a combination console. (207) 
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The time required for design, production and delivery of these units was two weeks. 


Be Be 


They are radar cabinets. 


Fast way to build a strong enclosure 


By John Dennis ssisTANT EDITOR 


When your production run 

doesn’t justify elaborate tooling, and 
speed and the use of 

unskilled labor become paramount, 
these structures can speak in 


voices that are loud and persuasive 


Most prized and most used item in the toybox of any 
mechanically minded child is his construction set and 
reasons for his preference are not hard to find. Shape, 
size and type of structure he can erect are almost end- 
less—constructions can be run up by virtually unskilled 
hands — although of a permanent type they can be 
quickly knocked down to original parts for reassembly 
and can be enlarged, cut down or altered as the child 
engineer sees fit. 

Related structures, anything but a child’s toy, are 
available to industry from Lindsay-Wilson Ltd. and 
offer identical advantages. 

These structures are an efficient method of holding 
light gauge sheets under uniform tension all around their 
perimeter to build up enclosures of any size. Continuous 
and equal gripping of an entire sheet eliminates the 
weakness found in some other structures where rivets or 
welds do the holding. 

Diagonals, gussets and struts are unnecessary and 
yet the resulting panels are extremely rigid and cannot 
“work” or loosen. 

There are basically three components in the make-up 
of a Lindsay structure—namely panels, framing and fit- 
tings. Framing pieces are in the form of hat-shaped 
channels into which U-shaped channels are bolted. The 
latter pull the sheets taut as they tighten down into the 
former (see illustration). 

Framing members are from 5 in. to 12 ft. long and 
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tensioner screw holes are punched at 6 in. to 12 in. inter- 
vals. All are of %-in. stock and rolled (extruded in the 
case of aluminum and magnesium) to standard dimen- 
sions. 

Panel sheets are usually made from 24 to 20 gauge 
mild steel in sizes ranging from 5 in. to 143 in. long and 
from 5 in. to 47 in. wide. Although other gauges could 
be used, these are found to give the best strength-tu- 
weight ratio. 

Fittings are used to connect intersecting flanged 
channels and come in a variety of shapes designed for 
their specific tasks.. All are die drawn of 16 gauge mild 
steel. The duty of these fittings is to form connections 
only and they carry very little stress. Many of them are 
embossed for added rigidity. 

Corner construction depends on the application of 
the finished product. Corners of 1% in. radius are used 
for cabinets and smaller housings. Cove panels, framing 
and spreaders can be supplied to produce corners of 6 
in. or 12 in. radius. These are mostly used on truck and 
trailer bodies where a streamlined appearance is im- 
portant. 

Applications of the Lindsay structure are extremely 
wide. Cabinets, housings, buildings, truck bodies and 
instrument panels are the most obvious. 

An eloquent example of the all-around savings that 
these structures can often make is a refrigerator build- 
ing designed for the tropics. The building had to main- 
tain subzero temperatures in humid 130 deg. weather. 

Specifications were submitted for a Lindsay struc- 
ture building and one of another type. First good mark 
came for the Lindsay building when it was found that it 
required only 1,558 cu. ft. of shipping space as against 
2,206 cu. ft. 

Weight-wise it scored again. Shipping weight of the 
second type of building was 64,000 lb. whereas the 
Lindsay structure building weighed only 25,770 Ib.— 
another considerable saving. That was just the begin- 
ning. When the question of manhours required for erec- 
tion came up, the Lindsay building needed 464 man- 
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Structural Parts 











Here lies the simplicity of the basic Lindsay compon- 
ents. A unit is shown assembled and knocked down. 


hours of unskilled labor. The second building required 
959 manhours and the labor would have to be partially 
skilled. As a final dividend the completed Lindsay 
structure offered an extra 184 cu. ft. of food storage 
space. 

The “before and after” pictures illustrating this 
article show the clad and unclad state of a liquefaction 
tower installed at Mill Haven in Ontario for CIL. A 
further advantage of the structure is apparent here. 
Elaborate inspection casings and service doorways are 
unnecessary—any sheet on the structure can be pulled 
and replaced with ease and no strength is lost. 

The elimination of drumming in the panels when the 
structure is subjected to vibration is done by cementing 
strips of %-in. felt to the spreaders before applying the 
sheets. Waterproofing can be carried out with an ordi- 
nary caulking compound run into the crevices. 

Lindsay has developed structural components here 
that are simple to assemble and easy to change. When 
the production run doesn’t justify elaborate tooling and 
speed and the use of unskilled labor are paramount, 
these structures speak up in voices loud and persuasive.* 


Shape, size and type of structure that can be built are almost endless 


fe en wn 
0 wae 7 


This is the liquefaction tower casing made for a CIL installation at Mill Haven, Ontario. Built by Girdler 
Corp. of Canada Ltd. to a design by L’Air Liquide of Montreal, the “after” picture reveals a neat structure. 
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A one-eighth scale model of CGE’s air blast circuit breaker. 


Birth of a new circuit breaker design 


Circuit-breaker designers make a really advanced piece of equipment 


When designing a new piece of apparatus the logical 
place to start is where the latest developments left off. 
With this principle in mind and an air-blast circuit 
breaker to design, engineers set to work at CGE some 
time ago to make a really advanced piece of equipment. 

The result of their work is now available as the 
G-E Air-Blast Circuit Breaker designed for all ratings, 
115 kv and up. 

What are the features of this new design for which 
the company claims lower first cost, lower installation 
expense, reduced weight and maintenance and improved 
system stability? 


Capacitor potential grading devices 

In order to maintain even voltage distribution across 
each of the breaks in the two-break interrupter, capaci- 
tors are connected between the interrupter tank and 
each of the terminals. This effectively connects each 
of the capacitors across each of the breaks. 


Interrupter tank 

The interrupter tank contains the air necessary to op- 
erate the interrupter mechanism, permitting two com- 
plete “close-open” operations without compressor as- 
sistance. 


Two-break interrupters 

The breaker uses two symmetrically opposed contacts 
in the interrupter so that stresses set up by the moving 
components cancel out. All the surfaces subjected to 
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arcing are tipped with an arc-resistant sintered material 
formed from copper or silver tungsten carbide. The 
operating mechanism and the moving contacts can be 
conventiently removed through the manhole for main- 
tenance. All units are jig assembled so as to be inter- 
changeable. 

The interrupting time for the breaker is 3 cycles with 
a reclosing time of 20 cycles. 
Centre clamped porcelains 
All porcelain components are of the one piece wet 
type. The porcelains are mounted with a centre clamp- 
ing feature so that all sections of the porcelain are al- 
ways in compression. 
Co-axial conductors 
A copper tube runs centrally through the current 
transformer bushing and is flanged into a split at its 
lower end. An insulated conductor runs co-axially 
through the copper tube and is connected to the lower 
end of the copper tube, in such a way as to form a 
high voltage loop. 
Grounded aluminum envelope 
A grounded shield surrounds the high voltage loop, 
isolating the high voltage conductors from the current 
transformer core and secondary windings. 


Current transformer cores and secondaries 
Up to a maximum of four cores complete with multi- 
ratio secondary windings can be provided. 
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Creating Fustonart 


An idea is born — and a problem solved 
That’s what is happening constantly at the 
Hamilton plant of Dominion Fasteners Limited, 
Canadian manufacturers of the famous line of 
SPEED NUT brand spring tension fasteners. 


Through a combination of creative personnel 
and up-to-date facilities, this completely 
integrated Canadian company is able 
to create, develop and produce improved 
fastening methods for Canadian 
manufacturers. Whether you make 
automobiles or stoves... or any product that 
requires a fastening operation . . 
there are greater profits for you with the 
SPEED NUT system 
of fastening. 











The flat-type Speed Nut 
from which has grown a 
family of over 6000 types 
and sizes of spring ten- 
sion fasteners. 


TINNERMAN 


Sheesh Nett 


Exclusive Canadian Licensee Dept. C 


DOMINION FASTENERS LIMITED, Hamilton, Ontario 


@ Geo. A. Timmerman corporation 


DESIGN ENGINEERING JANUARY 1957 





Ideas round-up continued 


other adhesives the strength falls off rapidly at 200 
deg F. 

Some indication of the high strength which can be 
achieved with this material in bonding aluminum-to- 
aluminum is shown in this extract from the Process 
specification: 

“The average room temperature shear strength of 
the four test pieces shall not be less than 4,000 psi, 
with no individual test piece failing at less than 3,700 
psi. 

“The minimum elevated temperature shear strength 
(250 deg F + 5 deg F for % hr) shall not be less than 
1,500 psi. 

“The minimum peel strength shall not be less than 
50 Ib.” 

At the present time, bonded assemblies cannot be 
examined satisfactorily for complete adhesion without 
some destruction occurring to the bond. To achieve 
consistently high results, therefore, requires close con- 
trol of the whole bonding process. 

Briefly this process for aluminum alloys is as fol- 
lows: 

1. Prefit parts to ensure correct assembly. Parts must 
come together with no more than light finger pres- 
sure. 

. Degrease with trichlorethylene. 

. Chemical clean, sulphuric acid, sodium dichromate 

dip. 

. Water rinse. Parts must indicate no water break. 

. Oven dry at 180 deg F. 

. Prime coat the faying surfaces with adhesive. 

. Air dry one hour at room temperature. 

. Oven dry. (10 min at 180 deg F.) 

. Lay up assembly with layer of adhesive film be- 

tween faying surfaces. 

. Hot tack or rivet assembly (to locate parts). 

. Load in vacuum bag together with thermocouples 

and test pieces and seal bag. 

12. Check vacuum bag for leaks (for clamping of parts). 

13. Load bag in autoclave and connect vacuum line 
and thermocouples. 

14. Close autoclave door and commence cure cycle. 

15. Open autoclave door and remove bag at end of 
cure cycle. 

As previously stated, this procedure outlines very 
briefly the stages for an aluminum alloy assembly. Other 
materials are handled in a similar manner, the differ- 
ences occurring mainly in the cleaning technique. 
Throughout the process, cleanliness is of prime im- 
portance. 


A new valve-in-head engine for 


A new valve-in-head, compact four-cylinder, V-type 
engine, designed for all general applications in the 
industrial, agricultural and construction fields was an- 
nounced today by Lycoming Division, Avco Manufac- 
turing Corporation. 

Known as model CV4-180, the engine delivers 70 
hp at 3,000 rpm. It is the first air-cooled engine to 
meet this industrial field challenge. 

Its ruggedness and smooth operating performances 
have been demonstrated both in the field and through 


This pilot plant, originally built for experimental pur- 
poses has been turning out small bonded assemblies 
for production. A vinyl wrapped assembly is inserted. 


After degreasing (and until they are finally cured), 
parts must not be touched with the bare hand. It is 
mandatory that all operators handling these parts wear 
lintfree cotton gloves, which must be changed fre- 
quently. 

Test pieces for shear and peel tests are inserted 
with each batch of parts. Results from these tests must 
be acceptable before the parts can be passed. In addi- 
tion, sample parts can be selected at the inspector’s 
discretion for further testing. 

Special curing molds and bonding fixtures have been 
kept to a minimum. The majority of both contoured and 
flat work is cured using a simple vacuum bag technique. 
The parts to be cured are placed in a polyvinyl alcohol 
bag and fibre glass cloth and felt are used as separators 
and fillers. 

The bag is exhausted by vacuum pump and checked 
for leaks before insertion in the autoclave. The vacuum 
pressure is also maintained throughout the curing cycle. 

As a further quality control check, thermocouples 
are attached to the parts before they are loaded into 
the bags. These record as closely as possible the actual 
cure temperature at the glue line. 

A smaller pilot autoclave has been employed on 
production bonding for several months. This machine 
was designed so that personnel in the bonding shop 
could familiarize themselves with the whole bonding 
operation prior to installation of the main piece of 
equipment. 

So far this has resulted in consistently successful 
production bonding of aluminum-to-aluminum. Similar- 
ly, good bonds have been achieved on production tests 
with aluminum-to-titanium, titanium-to-titanium, (211) 


general applications 


laboratory and dynamometer testing. 

The engine features the established design and in- 
terchangeability of major component parts shown by 
its counterpart, the C2-90 model 30-hp engine, such 
as the aluminum cylinder head of valve-in-head design, 
cylinder barrels, pistons, forged connecting rods, bear- 
ings and valves. A full pressure lubricating system em- 
ployed. 

A four-throw, three-main bearing, dynamically 
counterbalanced crankshaft and twin three-bearing cam- 


Continued on page 48 





TORRINGTON SPHERICAL ROLLER 
BEARINGS GIVE YOU THESE FEATURES 


¢ inherent self-alignment 

¢ conformity of rollers to races 

* positive roller guidance 

¢ land-riding bronze cages 

«integral flange for stability 

«maximum radial and thrust 
capacity 

« long, smooth service life 

* even load distribution 


cael a ASN NNN 


Mated perfectly ~ for life! 


Make a point to notice the roller end and center guide flange in a 
Torrington Spherical Roller Bearing. The perfect mating there means a 
smoother, longer bearing life. 

Roller end and flange surfaces alike are ground to a common spherical 
radius centered on the common vertex of bearing axis and roller axis. 
Under all load conditions, the rollers bear lightly but constantly against 
this flange. This guides the roller positively with minimum friction and 
prevents skewing. Stress concentrations leading to early failure are 
avoided, so the bearing will serve you many good turns longer. 

This is the kind of feature Torrington builds into its bearings out of 
its experience with all major types serving in all kinds of equipment. 
Care for such details is matched only by our care in mating the right 
bearing to the right job. In this, your Torrington representative is an 
expert: call on him when you need help. The Torrington Company, 
Limited, 925 Millwood Road, Toronto 17, Ontario, Canada. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 


SPHERICAL ROLLER « TAPERED ROLLER + CYLINDRICAL ROLLER + NEEDLE + BALL - NEEDLE ROLLERS + THRUST 
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Ideas round-up continued 


shafts are included in the engine design. All engine 
accessories are flange mounted and gear driven. 

The CV4-180 weighs approximately 463 Ib without 
the electric starter, generator and flywheel housing, 
which are offered as optional equipment. The engine 
power end will be offered with SAE #3, 4 and 5 bell 
housings as with special pump adaptors and shaft ex- 


General specifications of Model CV4-180: 


Cylinders 

Bore and Stroke 

Stroke cycle 

Firing order—even 

Speed range at full load, rpm .. 1,200-3,000 
Maximum power and speed ... 70 hp at 3,000 rpm 
Compression ratio 6 to 1 
Displacement 176 cu. in. 


Weights and dimensions (dry): 


Engine (without housing) .... 463 lb. 
Engine (with housing) 545 lb. 
28 in. 
27.68 in. 
Height (without air cleaner) .. 28.57 in. 
Shaft centre to base 10% in. 


tensions to suit customer requirements. Simplified en- 
gine design makes for easy installation and servicing. 

The engine is the second in a series of the “full 
power” industrial family. Future plans include ex- 
pansion of the line to meet the growing demand for 
air-cooled engines of maximum performance with mini- 
mum maintenance over a wide temperature range. (212) 


Furnace that handles small melts of steel 


An electric melting furnace for use in the develop- 
ment of experimental tubing analyses is in operation at 
Superior Tube Company. 

Used as a research tool, the 50-lb furnace melts 
alloys to specifications submitted either by the customer 
or by the company’s own technical department. The 
small cast billets are then turned, drilled and cold drawn 
into small diameter tubing for the evaluation of physical, 
mechanical and chemical properties. 

The experimental melts from the furnace are used 
for developing new cathode materials, such as_ the 
Cathaloys. These are contributing to the improvement 
of cathode materials, to provide vacuum tube cathodes 
with high strength, long life, freedom from sublimation 
effects and absence of interface impedance. 

In the development of experimental tubing analyses, 
the new facility saves valuable time by making it pos- 
sible for the firm to produce immediately its own raw 
stock without waiting for supplies from outside. 

Superior is constantly searching for new materials 
for its line of precision drawn small tubing. Currently 
it offers 63 standard and 58 special analyses in carbon, 
alloy and stainless steels, nickel and nickel alloys, 
titanium, zirconium and zirconium alloys, copper and 
copper-base alloys and glass sealing alloys. (213) 


48 


Small melts of metals and alloys for drawing into ex- 
perimental tubings are quickly made up in the furnace. 


Continued on page 50 








MAVITTA 
DRAFTING MACHINES 


A complete range of Drafting Machines for Boards up to 
50 feet long, both vertical and horizontal. 

Adjustable Drawing Stands and Boards. 

Mathematical Scales in various materials. 

Surveyor’s Rods. 

Isometric Projection Machines, 


THE MASTER—Aatest 
in our range— Linkage 
by steel bands and 
pulleys—360 degrees 
rotation of index head — 
automatic location of 
main angles by press but- 
ton through knob—quick 
release of head for lining 
up to drawings—counter 
balanced for vertical 
use—modern styling and 
high quality finish. 





FULL CATALOGUE ON 
APPLICATION 





The MAVITTA DRAFTING MACHINES LTD. 


HIGHLANDS ROAD ~ SHIRLEY - BIRMINGHAM 
Phone: SOLIHULL/2231/2. Grams: Mavitta, B’ham 














ELECTRONICS 
ENGINEER 


required for unique position 


Maclean-Hunter is launching the only periodi- 
cal in Canada devoted exclusively to the 
technical aspects of electronics engineering. 
One senior member of the editorial team will 
be a fully qualified and well-experienced elec- 
tronics engineer who is able to write. 


He will have the advantage of keeping closely 
in touch with the whole industry and making 
his influence felt on a national scale. 


This position will, of course, carry a salary 
appropriate to the man’s position in the engi- 
neering field, as well as generous hospitaliza- 
tion, life insurance and pension plans. 


To start things off, please write fully and in 
confidence to: 
B. A. Lawless 
MACLEAN-HUNTER PUBLISHING CO. LTD. 
481 University Avenue, Toronto 2. 
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Coimonoy 


INCREASES 


Extrusion 
Screw Life 


Tests revealed a tremendous increase in the service life 
of these Colmonoy hard-faced extrusion screws, as against 
the unprotected screws usually used. Orders for new 
replacements now specify Colmonoy hard-facing. 


Used for extruding plastic, these screws are made of age- 
hardening nickel-base alloy. This alloy is now readily 
hard-faced with little loss of hardness, using Colmonoy 
No. 6 gas rod and a new Colmonoy high temperature flux. 


The 60-inch screws have 
a .050” overlay of Col- 
monoy No. 6 when finish 
ground. Colmonoy hard- 
facing pays for itself in 
increased life very 
quickly on expensive 
parts such as these. 


To provide any metal part with longer life, investigate 
Colmonoy alloys and methods. They represent a com- 
plete line of wear resistant alloys and the most up-to-date 
in hard-facing techniques. 

Submit part drawings and a description of the 


wear encountered for a specific recommenda- 
tion. Request Hard-Facing Manual No. 79. 





HARD-FACING ALLOYS 


WALL COLMONOY (CANADA) LTD. 


3001 BROADWAY - MONTREAL EAST, QUEBEC 


ORDER COLMONOY ALLOYS FROM YOUR LOCAL JOBBER 








Ideas round-up continued 


Constant velocity in a universal joint 


Most universal joints used today are variations of the 
Hooke’s joint. This is basically a fork or U-shaped 
member attached to each shaft, and pivoted at the ends 
of the forks to a cruciform or square connecting mem- 
ber, so that the forks are attached at right angles to 
one other and in the same plane. 

The angle through which such joints can work 
reasonably well is limited, 25 deg on either side of the 
fixed axis being the generally recognized top figure. 

The main disadvantage for many applications is its 
inability to transmit uniform motion for the input of 
one shaft is not exactly reproduced at the output shaft, 
in terms of velocity. 


Velocity variation 


The total number of revolutions per minute is the 
same for both shafts, but at certain stages in each revo- 
lution, the driven shaft turns faster (or slower) than 
the driver. 

This velocity variation can be avoided if the driving 
and driven shafts are connected by an intermediate 
member, with a universal joint at each end. 

Other factors must, however, be considered to en- 
able this arrangement to function properly. The angles 
made both by the driver and driven shaft axis with the 
intermediate axis must be identical. 

When constant velocity is required from a Hooke’s 
joint, it is obvious from the foregoing that at least two 
joints must be used, and if a complete unit is required, 


Monitor of the air we breathe 


A new instrument for measuring air pollution, designed 
and made in England, is attracting considerable interest 
in government and municipal circles in Canada and the 
United States, where the problem of smog is reaching 
serious proportions. 

The device, known as the Fleming automatic air 
pollution recorder, provides a continuous monitoring. 
By this means, the proper remedial measures to remove 
foreign air particles at their source can be chosen. 

Samples of air may be taken every 12 hours, every 
8 hours or even every hour (or less), but there is one 
overriding condition: There must be a break of about 
five minutes between consecutive samples. 
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arrangements must be provided for automatically mov- 
ing the intermediate component axis to bring about the 
similarity of the angles made by the driver and driven 
shafts. 

Any axial extension with this type of joint must be 
made by a splined sleeve or similar arrangement and 
the angle compensating device must either have running 
contact with its associated shafts or have external sup- 
port. It is not a self-supporting arrangement. 

The new Garrington joint does not suffer from these 
disadvantages. Designed with rocking pads, the flat 
faces of which are constantly on right-angled planes, 
the contact areas are in identical positions on both the 
driving member and the driven member at all angles 
of its coverage. In other words, the driven member 
pressure areas are a mirror image of the driving areas. 
It is a truly constant-velocity joint. The fact that the 
joint faces are at right angles to one another along the 
axis of the joint, means that there is no axial load; the 
joint can move within reason, in and out of mesh under 
power, and it is self-supporting. 

It consists of two main members only and needs 
no intermediate component. The generous pad areas 
are so designed as to reduce the loading and the main 
loads are compressive. 

Where two joints are used in tandem, as for two 
parallel shafts not on the same axis, the relationship 
of the joints to one another is unimportant and the 
angle that can be covered is approximately 35 deg in 
each joint. (214) 


At predetermined intervals a fresh portion of filter 
paper is placed in the stream being sampled. An accur- 
ately measured quantity of 5 cu ft of air passes through 
the machine and the filter paper. In order that each 
day’s samples may be identified, a time mark is auto- 
matically made on the filter strip. 

The strip of filter paper, with its sample, can be 
removed from the machine and the degree of contam- 
ination determined by various methods, such as com- 
paring the difference in the light transmitted through 
a sample and an unused filter or by chamical analysis, if 
so desired. 

It is possible to modify the device to meet individual 
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Silver brazing 
(Continued from page 33) 





To increase the impact strength of a 
butt joint of a hard parent metal, the 
measures illustrated in figs. 9(b) and (c) 
will be effective. In the former, the thick- 
ness of the specimen has been decreased 
without reducing the joint area. This in- 
creases impact strength for, owing to 
flexibility of the thinned-down metal, the 
structure can deform and thus absorb 
impact. The scarf joint, which can be 
considered as a modification of the butt 
joint (fig. 9(c)), will also have a higher 
impact strength, because the joint inter- 
sects the surface at a point removed from 
the location of a maximum _ bending 
moment (the centre). Actually, if the 
scarf is made long enough, the mode of 
failure changes from tension to shear. 

Another type of butt joint (the T-joint 
of fig. 10(a)) is generally not a desirable 
joint design. Such a joint will give satis- 
factory service only if the parent metal 
is quite soft (like copper) so that the 
structure can deform without creating 
excessive stress at the joint seam. Better 
choices are illustrated in figs. 10(b) and 
(c), where the flanges provide higher 
fatigue resistance against flexing. 


Conclusions 


To summarize, brazing with silver alloy 
filler metals is a quick, convenient, clean 
method for joining any combination of 
light or medium gauge metals whose 
melting points are above approximately 
1500 deg F. In rather heavy assemblies, 
where concentrated heat would have to 
be used to raise the thick sections of 
metal up to the melting point of the filler 
metals, other joining methods such as arc 
welding are preferable. Such applications 
include assembly and repair of heavy 
pressure vessels and structural work. 

The fluidity and low melting tempera- 
tures of these filler metals make it pos- 
sible to use virtually any standard heat- 
ing equipment from the simple handtorch 
to induction and furnace heating. 

Because of the low temperatures in- 
volved, brazing with silver alloy filler 
metal can be done in air. Little change is 
produced in the metallurgical character- 
istics of the metals joined and problems 
of later clean-up operations are at a 
minimum. 

No unequivocal data can be given on 
strength of joints brazed with silver 
alloy filler metals or any other filler 
metals. The strength of the filler metal it- 
self is only one factor in the final strength 
of the joint. Other very important factors 
include the strength of the materials be- 
ing joined, distribution and nature of 
the stresses, the type of joint and other 
items which involve the strength of the 
structure as a whole, rather than the 
layer of filler metal as an isolated entity.* 
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PERMANENT 
MAGNET 


There are thousands of ways for using G-E Alnico Permanent 
Magnets in manufactured products, production methods or in 
making simple, time-saving tools for use in factories, offices or the 
home. To help you make money...to help you save money, 
many of these ideas are gathered in a free Folder of Ideas... com- 
plete technical data for engineers and technicians is covered in the 
40-page Design Manual. To get these ideas and factual data, 


simply fill out and mail the coupon below. 


pesic 
CANADIAN GENERAL ELECTRIC | ™” 
COMPANY LIMITED 


Permanent Magnet Sales 
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Ideas round-up continued 


requirements. The instrument, which is housed in a 9 
x 18 x 30 in. metal box, is designed to run for long 
periods unattended, the length of time between visits 
being gauged by the length of the filter paper roll and 
the frequency with which samples are taken. Samples 
may be removed as frequently as desired without inter- 
fering with the functioning of the instrument. 

Recognizing the importance of this instrument as a 
tool to meet the requirements of authorities interested 
in the problem of smog, Mechron Engineering Products 
of Ottawa have taken the North American distributor- 
ship for this device. 

The company was founded in 1948 by two young 
design engineers, Spencer Ballantyne and George Ask- 
with, who started in business by selling and installing 
diesel-electric machines and designing the associated 
equipment. Mechron is a coined work, a combination 
of “mech” from mechanical and “ron” from electronic. 
Like so many other firms that are now well-established, 
Ballantyne and Askwith started in a garage. 

The Fleming air pollution recorder may be used to 
sample (for analysis) any foreign element in the air— 
smoke, industrial gas and chimney discharge, such as 
from cement or chemical plants. 

Although a precision instrument, its price is such 
that it should have wide application by public health 
authorities and industry. Already interest has been 


Simple layout of the Fleming air pollution recorder. 


shown in such widely separated points as the federal 
Health Department in Ottawa and by public health offi- 
cials in the southern United States. (215) 


Who says black is more heat-absorbent than white? 


Certainly a black surface absorbs more light than a 
white one, but does it absorb more heat? The answer, 
given by A. D. Smith (of Westinghouse) at a recent 
AIEE Conference is: “Not necessarily. It may, in fact, 
absorb less.” 

It is the chemical and physical nature of a surface 
that determines its heat absorption value, not its color. 
Take frost, for example. Visibly white and a good 
spectral reflector, it absorbs 98.6% of all incoming 
radiation in the infrared range for one of the highest 
heat absorption values known. 

A thorough understanding of this factor is extreme- 
ly useful in the design of electrical appliances. Such 
otherwise mysterious problems as high table-top tem- 
perature, extreme power requirements and inaccurate 
thermostats are often solved by changing one of the 
materials subject to heat or (more simply) by coating it 
with a finish of the proper absorption value. One of 
the most effective finishes available, according to Smith, 
is a mica-pigmented coating based on Dow Corning 
silicone resins. Although almost colorless, it has an 
absorption rating of 96.5%, the highest of any finish 
yet tested. Thin and flexible enough to withstand heat 
expansion and contraction inside an appliance, this 
silicone based finish retains its physical and absorptive 
values despite prolonged exposure at temperatures as 
high as 500 deg F. 

Its effectiveness is evident in a waffle baker in 
which heat-absorbing interior coatings alone reduce the 
power required from 1,000 to 800 watts and almost 
halved the preheat and cooking time. Much of the 
difference in performance was obtained by coating the 
underside of the aluminum grids with a heat-absorbing 
cement. The improvement was so drastic, in fact, that 
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The silicone-mica finish on the thermostat and baffle. 


the baker’s thermostat lagged and over-traveled. The 
thermostat itself was then coated with the silicone-mica 
finish and a similarly finished baffle was installed to 
cut off radiation from the coils. 

Radiation, therefore, was picked up only from the 
grids and by conduction, resulting in a highly sensitive 
thermostat and a much faster and more economical 
unit. 

Where heat reflectance (rather than absorption) is 
desired, an aluminum finish based on epoxy resins can 
be used, simply because reflectance is so high that the 
surface temperature remains low. 

While effective “as is,” the silicone finish is best 
dyed or colored black, for its psychological effect. Cus- 
tomers will associate a black finish with good heat ab- 
sorption, even if incorrectly. It also eases visual inspec- 
tion of the parts involved at the factory. (216) 
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Bristol screws shown are 1\/2 times actual size 


Miniature Socket Screws 
are Standard with Bristol 


These tiny socket screws have been standard with Bristol since 1950. 
Many millions of Bristol’s Hex and Multiple-Spline Socket Set and 
Cap Screws are in industrial use in sizes No. 0 and up. 
Available in alloy and stainless steel, they’re designed to fit right in 
with today’s automation techniques. Leading makers of computers, 
instruments, guided missiles, razors, cameras and other precision 
instruments, are yearly increasing the demand for them. 

Ask your industrial distributor for Bristol’s 

Hex and Multiple-Spline Socket Screws today. 


Bristol's Multiple- 
Spline Socket 
Screws 
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THE BRISTOL COMPANY OF CANADA LIMITED 


TORONTO HAMILTON MONTREAL VANCOUVER 
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oe IN CANADA 


From St. John’s, Newfoundland, to Victoria, B.C., 
is a distance of 3,980 miles. Scattered throughout 
this tremendous area are your customers and 
prospects. With even the largest sales force you 
must inevitably ignore some accounts at times... 
unless you also use selective business paper 
advertising to keep your customers informed. 


No matter what your product or service, there 
are one or more Canadian business papers to 
carry your messages to exactly the field you 
want to reach. Supplement your personal calls 
by regular contacts through business papers, and 
keep all your customers informed, all the time. 








This paper is a business paper—one of 100 trade . . . technical . . . 
service . . . and management publications covering every section 
of Canadian business and industry. 


WHEN YOU WANT TO TALK BUSINESS 
USE A BUSINESS PAPER 


OF CANADA 
137 WELLINGTON ST. W., TORONTO, CANADA 





USMC Standardized Eyelets 
reinforce as well as fasten— 
EYELETS ; they're easy, fast and econo- 

mical to apply. 

AND “POP” Rivets handle blind 
spots and open sections— 

tk ] can be driven at rate of 
POP 


RIVETS | 


Write for catalogues. 
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UNITED SHOE MACHINERY COMPANY 
OF CANADA LIMITED 
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MODERN 
ELECTRONIC 


ENGINEERING 


GIVES PRECISE 
MOTOR SPEED 
CONTROL 


Modern industrial electronic en- 
gineering has been coordinated 
with electric design to 
provide a versatile means for 
obtaining the full possible ad- 
vantage of speed control in DC 
motors while operated from the 
regular alternating current power 
line. Grid controlled “Thyratron” 
tubes are utilized for power con- 
trolled stepless variation to sup- 
ply motor armature power. 
Patented feedback, or “Servo” 
circuits provide constant torque 
capability over wide speed ranges 
of as high as 60 to 1 in some 
models and a minimum of 20 
to 1 in others. 


ewogpeed 


motor 


DIV. of " ELECTRO DEVICES, Inc. 
4 Godwin Ave., Paterson, N. J. 


ARmory 4-8989 


| 





New products & materials 


Gas heating control 

A new automatic gas heating control for 
use with warm air furnaces is the Unitrol 
Model 400-E. 

Modeled from other Robertshaw-Gray- 
son controls (used on millions of auto- 
matic gas water heaters) it combines a 
gas cock, thermostatic valve and auto- 
matic pilot in a single compact unit. The 
thermostatic valve operates (on the heat 
motor principle) on 24 volts ac and can 
be used with all types of room thermo- 
stat. 

Model 400-E has features which fur- 
nace manufacturers have specified they 
want in one compact unit, the company 
points out. It has a snap-action gas 
valve for positive and completely silent 
performance. The automatic pilot is of 
the 100% shut-off type. 

Other advantages are ease and econ- 
omy of installation and servicing. (217) 


Cam limit switch 
A rotating cam limit switch with 15 
amp contacts, specially designed to facili- 
tate precise synchronization of multiple 
operations, has been developed by the 
Clark Controller Company. 

The switch features a positive micro- 


ee ee re 
Adjustments can be made from 
outside 


meter-screw adjustment of each indivi- 
dual switch mechanism in relation to its 
cam. This adjustment can be made with 
a screwdriver, from the outside, while 
the switch is in motion. 

This Type AL switch is made in three 
standard sizes accommodating up to five, 
nine or twelve cams. The split butterfly 
cams can be set with a spread between 
circuit make-and-break of from 15 to 
345 deg and the external in-motion ad- 
justment of 15 deg makes possible micro- 
adjustment while in motion. (221) 


New items which can help you on the job 


Switch assemblies 

On occasion, the engineer may require 
electrical portions of his control system 
to operate as functions of shaft positions. 
His design may specify that a circuit be 
opened and closed at predetermined shaft 
positions or it may call for make-and- 
break in a pulse pattern. This is accom- 
plished by the combination of a micro- 
switch unit with either a cam assembly 
or a pulse disc. 

The microswitch made by Servo Cor- 
poration of America is a single throw, 
double-pole limit switch. Rated at 10 
amps for 24 to 30 volt dc and 0.6 amps 
at 110 to 125 volt ac, it is mounted on a 
Servoboard component hanger. Switch 
terminals permit its use either as a nor- 
mally closed or a normally open unit. 

The cam assembly consists of a pair of 
cams, used in conjunction with the micro- 
switch unit to open or close a circuit at 
a specific shaft position. The two anodiz- 
ed aluminum cams are mounted on the 
shaft. After one cam has been locked to 
the shaft, the other is set and locked for 
any dwell period from 0 to 360 deg. The 
lobe (high part) of the cams is used to set 
a dwell period greater than 180 deg; the 
valley is used for shorter periods. The 
microswitch is accordingly wired to pro- 
vide the proper action during the dwell 
period. 

The pulse disc is used in conjunction 
with the microswitch unit to open or 
close a circuit at a number of specific 
shaft positions. Regular or irregular pulse 
patterns may be established to simulate a 
sequence timer. The desired positions are 
set by mounting pulse tabs on the disc as 
indicated. 

The pulse disc is provided with 36 tabs 
and their hardware. Each tab has a 
pointed and a blunt end and may be 
mounted either end up for sharp or slight- 
ly extended pulses. 

The new cylinder is rated 250 psi air, 
500 psi water or oil. It is available with 
all standard interchangeable mounts, in 
all standard strokes, cushioned or non- 
cushioned. (218) 


Weight calculator 
A handy calculator makes it easy to de- 
termine the weight of springs made from 
given sizes of round wire or flat stock. 
The calculator, offered by National- 
Standard Company, is of the circular 
slide-rule type with one side for round 
wire and the other for strip. 
To calculate the weight of pieces fabri- 


(Continued on page 61) 
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@ When you need a monomeric plasticizer for cellulosic or 
vinyl resins, RCI can help you. Specifications for these RCI 
plasticizers offer convincing proof of their quality. 

Because impurities responsible for inferior end prod- 
ucts have been removed, these RCI materials feature a 
high degree of plasticizing efficiency. Your own laboratory 
and plant tests will demonstrate that RCI plasticizers are 
not only unusually stable, but also display a pronounced 
resistance to detergent extraction. 

Write for the catalog on RCI Monomeric Plasticizers 
illustrated above. Attach the coupon at right to your letter- 
head. When you’ve read the catalog, send for a free sample 
of any plasticizer you want to test after studying the specifi- 
cations. Included in this RCI line are: 

Dibutyl Phthalate Didecy! Phthalate Dibutyl Sebacate 
Dioctyl Phthalate Buty! Decyl Phthalate Diocty! Sebacate 
Diisooctyl Phthalate Dioctyl Adipate Diisooctyl Sebacate 
Dicapryl Phthalate Didecyl Adipate —_ 
Octyl Decyl Phthalate  Dibutoxyethyl Adipate Dibutyl Fumarate 
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REICHHOLD CHEMICALS, Inc. 
RCI Building, White Plains, N.Y. 


: 8 | 
ECM 
ANE # rg RCI OFFERS A COMPREHENSIVE LINE OF QUALITY MONOMERIC PLASTICIZERS 


My Name is. 





lam of the 
(TITLE) 


company indicated on this letterhead. | would like the catalog 





on monomeric plasticizers to be sent to me by: 


REICHHOLD 


Synthetic Resins ¢ Chemical Colors « lndustrial Adhesives 
Plasticizers « Phenol « Formaldehyde « Glycerine « Phthalic Anhydride 
Maleic Anhydride « Sebacic Acid « Sodium Sulfite « Pentaerythritol 
Pentachlorophenol e Sulfuric Acid 


REICHHOLD CHEMICALS (CANADA), LTD. 


1919 Wilson Ave., (Weston), Toronto 15, Ontario 


Creative Chemistry ... 


Your Partner in Progress 


PPPs Ip = 


nm 
wn 








Curtiss-Wright 
“SNAPPER” 


NEW CONCEPT. .. ADVANCED DESIGN 
IN THERMAL TIME DELAY RELAYS 


Eliminates chatter with snap action 
Single-pole, double throw contacts 
Wide ambient range (—65°C +100°C) 


For military, commercial and 
industrial applications 


Metal envelope (7 or 9 pin) 
miniature or (8 pin) octal 


Glass envelope in 9 pin miniature 


Preset time delays in metal from 
3 to 90 seconds, 
glass from 5 to 60 seconds 


Write to Thermal Devices Department 
for latest data sheets 


CURTISS-WRIGHT 


CORPORATION + CARLSTADT, N. J 


Canadian Representative: 
Consolidated Electronics Equipment Co. Ltd., 
1156 Yonge St., Toronto, Ontario. 





Points from current papers and speeches 


Shock testing 

Until now, shock-testing equipment avail- 
able to industry has been cumbersome, 
expensive, and of limited versatility. 
Programs requiring shock simulation 
have been geared around air cannons, 
impact hammers, complex mechanical 
systems, trial-and-error field tests and 
drop towers. 

Now a new precision instrument, the 
Hyge actuator, makes it possible to simu- 
late unlimited shock conditions accur- 
ately and reliably. Originally developed 
by Convair engineers, according to CEC 
Recordings for September-October, 1956, 
this device was used to test advanced 
aircraft and guided-missile designs with 
greater precision than had _ previously 
been possible. 

For the first time, industry has avail- 
able a compact instrument capable of 
producing extremely high loads instan- 
taneously, with precision waveform con- 
trol. 

The actuator can develop thrust-loads 
ranging up to tons, at acceleration values 
several hundred times g, in times meas- 
ured in milliseconds. Yet, it is compact 
in size, versatile and offers little or no 
installation problem. 

It operates on the principle of the 
rapid release of stored energy. It has 
only two moving parts: a piston and a 
floating seal. Complicated controls, or 
elements like rapid-acting valves or 
blowout diaphragms, are not used. All 
units have a rated operating pressure of 
2,000 psig and a rated output thrust of 
12,000 Ib. At present, the standard in- 
ternal bore diameter is three inches. 


Engineering writing 

Engineers can improve their technical 
writing considerably merely by writing 
in a friendly easy-going style and omit- 
ting the pedantic, legalistic jargon that 
is now found in typical writing of engi- 
neers. Engineers use this stilted style of 
writing because they think that it makes 
their writing appear learned. Actually 
it merely annoys the reader. This was 
told to a class of engineers at the West- 
ern Technical Writing Institute, Pasa- 
dena, California, by John L. Kent, an 
authority on technical writing improve- 
ment. 

Part of the reason for this stilted 
writing is the engineer’s desire to show 
off his knowledge and appear learned. 
Part is due to his inability to write 
simply. How to write simply is not taught 
in colleges. 

Underlying the whole problem is the 
engineers’ failure to consider the reader. 


Considering the reader is the key to 
readable writing. All professional writers 
recognize that. But the engineer often 
writes only for himself. Engineers and 
other technically trained persons in the 
audience were advised to plan their 
writing (by making an outline); consider 
the reader (write for the typical reader); 
use short sentences and short words; 
summarize information (to save readers’ 
time); be critical (read over many times 
and edit). 


New bonding method 

A new method of bonding strips of alu- 
minum-tin alloy to steel strips to form 
bearings has been developed. The new 
method, details of which are given in 
the Quarterly Journal of the Tin Re- 
search Institute, No. 36, is an improve- 
ment upon earlier methods, since it 
makes unnecessary the special operation 
of aluminizing the steel strip before 
bonding it with the aluminum-tin alloy. 

The aluminum-tin alloy strip is now 
applied to a strip of bare steel of the 
same length, the ductilities of the two 
strips having been first matched as 
nearly as practicable. The two strips are 
then welded together by rolling under 
pressure until the composite strip has 
been reduced to about half its initial 
thickness. 

The aluminum-tin alloy is produced 
in a hard state by cold-rolling a %4-in.- 
thick chill-cast billet down to 0.060- 
0.100 in. The steel strip must be of a 
low carbon type of high ductility, in the 
fully soft condition and should have a 
bright finish. No surface treatment is 
given either to the alloy or to the steel, 
apart from degreasing and_ scratch- 
brushing on the surfaces which are to 
be rolled together. 

Bonding may be done at room tem- 
perature but stronger bonds are obtained 
by rolling at elevated temperatures up 
to 200 deg C. It is not necessary to con- 
trol the atmosphere of the heating ovens, 
because fresh surfaces free from oxides 
are produced by the elongation of the 
strips during rolling. Excellent bonds 
have been obtained when the steel has 
acquired a blue oxide film. 

The rolling should produce a reduc- 
tion of from 40 to 65% in a single pass. 
In spite of the initial matching of duc- 
tilities, the aluminum-tin alloy suffers a 
slightly greater reduction than the steel. 
The strength of the bond developed is 
approximately proportional to the reduc- 
tion in thickness. Adhesion of the strips 
is slightly improved by annealing for one 
hour at 360 deg C. The control of thick- 
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ness of the alloy and the backing steel 
in the finished strip is achieved to an 
accuracy of about one hundredth of an 
inch by selecting suitable initial thick- 
nesses for the alloy and the steel strips. 
Finished bearings have been made at 
the Institute having alloy thicknesses 
ranging from 0.020 to 0.043 in. and steel 
backings of 0.035 to 0.150 in. 


Gear fatigue 

Endurance testing of spur gears in modi- 
fied four-square gear testing machines, 
also referred to as special gear testing 
dynamometers, power circulating gear 
testing machines or single-pair gear test 
machines, was dealt with in an SAE 
lecture by John A. Halgren and D. J. 
Wulpi. 

In machines of this type, the test 
torque is locked within a closed system 
(Hopkinson coupling), so that the only 
external power required to run the ma- 
chines is that which is necessary to over- 
come static and dynamic friction. The 
ability to impart high loads to the test 
gears with only a small driving force, 
and without external power absorbing 
equipment, constitutes the principal ad- 
vantage of modified four-square gear 
testing machines over dynamometer 
equipment for testing gears. Initial costs, 
Operating costs and maintenance costs 
favor the modified four-square gear test- 
ing machine. 

Since the gears are mounted in special 
gearboxes, modified four-square gear 
testing is sometimes referred to as testing 
under an ideal or simulated environment. 
With the same line of reasoning, gear 
testing in opposed transmission rigs, in 
chassis dynamometers and: on laboratory 
dynamometers is considered to be testing 
under a normal environment. This dif- 
ferentiation is neither realistic nor fair 
to any of these test methods, since it per- 
tains only to the gear mounting design 
and neglects such equally important fac- 
tors as the mass-elastic system of the 
complete testing unit. 

Much of the confusion concerning the 
relative merits of gear testing methods 
undoubtedly results from the dual defi- 
nition of the word gear. In one usage a 
gear signifies a toothed wheel or cog- 
wheel. In another, a gear designates a 
train of mechanisms, including bearings, 
shafts, cogwheels, gearbox and so forth. 





KWIZ KORNER 


Do you kiow what these are? 
1. Ytterbium 

2(a). Arithmetic mean 

2(b). Geometric mean 

2(c). Logarithmic mean 

3(a). SAHIB 

3(b). SARAH 


Answers given on page 60 
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| Pitter &Prumbield en gineering 


1s in this picture 











PR Series MS Series 
New electronic ovens—the kind that cook 
an 18-pound turkey to delicious perfection 
in an hour and a half, and bake potatoes in 
an amazing 4 minutes—require heavy duty, 
fast-acting relays designed for high voltage 
switching. Long, trouble-free service is es- 
sential and U/L approval is a must. 

P&B’s PR 11 relay—easily and economi- 
cally adapted to this customer’s specifica- 
tions—exactly filled the bill. P& B engineers 
are old hands at adapting basic relay types 
to highly specialized uses. Twenty-five busy 
years of relay designing, engineering and 
manufacturing at P&B have built an un- 
rivaled backlog of information and skill 
which is yours to command. 








ENGINEERING DATA 


SERIES: PR Heavy Duty. 
CONTACTS: Max. DPDT. 5/16" dia. 
silver, 13 amps at 115 V., 60 cycle, 
non-inductive. 6.5 amps at 230 V., 
60 cycle, non-inductive. 

VOLTAGE RANGE: 6 to 110 V.DC. 6 
to 230 V. AC. 

- RESISTANCE: 63800 ohm max. 
DC. 


TEMPERATURE RANGE: DC,—45° 
to 85° C. AC,—45° to 55° C. 
PULL-IN: DC, 75% nominal. AC, 
78% nominal. 

TERMINALS: Heavy duty screw type. 
Adaptable for printed circuits or 
plug-in. 

BASE: Molded phenolic or metal. 
MOUNTING: (2) 3/16” dia. holes on 
17s” centers. 

DIMENSIONS: 2” W. x 3%" L. x 
2%" H. 





P&B Representatives in Canada: Aeromotive Engineering Products, Montreal 
A.T.R. Armstrong, Ltd., Toronto * Charles L. Thompson, Ltd., North Vancouver 


Pitter sp 


Subsidiary of AMERICAN MACHINE 


, WE. PRINCETON, INDIANA 
& FOUNDRY COMPANY 


Manvfacturing Divisions also in Franklin, Kentucky and Laconia, New Hampshire 











Shaft Seal Design 
With A Purpose! 


POSITIVE DRIVE 





DRIVING NOTCHES 
RETAINER SHELL 














PRECISION MATED 
LAPPED FACES 


POSITIVE DRIVE 


This gives long seal life. Drive is trans- 
mitted through the driving band and 
washer driving notch which absorb all 
breakout and running torque. Damag- 
ing stresses on the bellows or flexible 
sealing member are eliminated. Slip- 
page is also eliminated, thus protecting 
shaft or sleeve against galling. 


FLEXIBILITY 


Axial and radial misalignment problems 
are eliminated. Self-adjusting bellows 
or sealing head automatically compen- 
sates for shaft end play or run out. 
Minimum spring pressure is required 
for axial shaft movement and uniform 
spring pressure is maintained during 
radial shaft movement. 


PRECISION MANUFACTURE 


Leakproof performance is assured. 
Washer and seat surfaces are precision 
lapped to a perfect mate under a 
patented ‘John Crane”’ process. 


A SEAL FOR EVERY SERVICE 


All ‘John Crane” Seals are constructed 
to the particular service requirements 
. .. from hot or cold water to the most 
destructive acids, corrosives and gases 


. . . temperatures up to 1000°F 
pressures to 1200 psi. They can be 
furnished in types and sizes to meet 
practically any mechanical or dimen- 
sional condition. 


Request Bulletin $-204-2. Containing full information 
on “John Crane” engineered shaft seals. 


GET 
COMPLETE 
DETAILS 
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Crane Packing 

Co., Ltd., 

631 Parkdale Ave. N., 
Hamilton, Ontario 


MECHANICAL PACKINGS 


SHAFT SEALS 


=ZN 


TEFLON PRODUCTS LAPPING MACHINES THREAD COMPOUNDS 
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Flexible hose 
(Continued from page 28) 





comparison with rubber, plastics, com- 
posite or, indeed, seamless metallic hose. 

The two metals most commonly used 
are bronze and electro-galvanized steel 
and most of the commonly used liquids 
can be conveyed through hoses made of 
these metals, without deterioration to 
the liquid or the inner surface of the 
hose. Naturally, of course, there are 
many acids and chemicals that would 
be unsuitable, either because they would 
damage the tubing itself or because they 
would be contaminated while passing 
through the metal hose. Stainless steel 
hose does deal effectively with some of 
the more active or corrosive liquids, but 
it has to be ruled out in many cases 
because of its higher cost, due to the ex- 
pensive processing of the raw product 
and the more difficult and costly opera- 
tion of forming it into hose. 

Metallic hoses are manufactured to 
operate statically (once fitted) and under 
occasional or frequent flexing conditions. 
Where high pressures are experienced, 
an external wire braiding is usually ap- 
plied. 

Typical applications for this type of 

flexible include steam pressure and 
vacuum applications and for conveying 
air, gases, oils, water, chemicals, bitu- 
men and machine tool coolants. 
Plastics flexibles have been developed 
satisfactorily only in recent years and 
offset many characteristics not common 
to rubber or metallic hoses. On the 
credit side: light weight, exceptional 
weathering qualities and the fact that 
with transparent types the cycle of op- 
eration in the free flow can be observed 
through the hose. Plastics flexible are 
also inert to many widely used oils, 
acids and chemicals. 

Among the disadvantages must be 
mentioned a susceptibility to heat. All 
types of plastics hose are heat-formed, 
so that operating temperatures should 
never approach or exceed the tempera- 
ture at which the hose was originally 
manufactured. Working temperatures 
should not usually exceed 75 deg C. A 
possible danger is cold flow, which can 
take place (often at the end fitting 
points) and cause loosening. There is 
also a tendency toward stiffening under 
low temperature conditions. 

Although the resistance of plastics 
hoses to acids and chemicals is much 
greater than with either rubber or metal, 
careful consideration must be given to 
the conditions of application before using 
such flexibles. 

Other types of plastics flexibles include 
reinforced hoses, which are ideal for 
short fuel lines, and commercial and 
nontoxic varieties which can be used 
with fuel oil, air, water, gas and food. 


(Continued on page 59) 
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Flexible hose 
(Continued from page 58) 





Composite flexibles. These were really 
developed during the war when the 
shortage of such raw materials as rubber 
called for improvisation and a search for 
substitutes. The basis of a composite hose 
is simply one or more wire helices, and it 
is possible to incorporate in such a hose a 
wide variety of materials. After a thor- 
ough examination of the conditions under 
which such a hose would have to oper- 
ate, and an equally thorough study of all 
the known materials from which it could 
be made, it is now possible to combine 
almost any known woven, pressed or 
formed sheet material which has the 
slightest pliability. The range of these 
materials is almost infinite and it is 
therefore impossible to give more than 
a brief indication of their qualities. They 
include canvas, cambric, asbestos, tery- 
lene, nylon and wood fibre, which can be 
used in all weaves, strengths or weights, 
either in their natural form or processed 
by impregnation or coating with any 
synthetics, natural rubber or plastics 
which flow under heat or pressure. 

Where crush resistance or a constant 
bore is necessary, the introduction of a 
spiral wire, either completely embedded 
or exposed as an armoring, not only 
achieves its purpose adequately, but may 
become an integral part of the hose, 
thus allowing maximum flexibility with 
lightness and strength. 

In the actual production of composite 
hoses, plies of treated, coated, or im- 
pregnated fabric material, sometimes in- 
terleaved with synthetics in sheet form, 
are wound on mandrels in succeeding 
layers. These can be few or many, ac- 
cording to the design planned by the 
development department, after analysing 
and catering for the specific working 
conditions. In rough bore hoses, these 
plies are wound over an inner support- 
ing wire spiral; in smooth bore hoses, 
the spiral can be either completely em- 
bedded or surface embedded into the 
plies. A final outer holding and armoring 
wire is then applied. For particular re- 
quirements the whole hose can be heat 
cured, so bonding the various wall plies 
together. Where the materials do not 
require curing (or do not lend them- 
selves to it), the outer wire can hold the 
plies over the inner wire to form a per- 
fect, highly flexible and fluid-tight hose. 

Most composite flexibles can be sup- 
plied with a rough bore or a smooth one. 
Generally, there is a great deal of non- 
sense talked about the advantages of 
smooth over rough bores, but as a result 
of experience it is reasonable to suggest 
that a smooth bore is of importance 
only when the least resistance to flow is 
essential or where the chemicals being 
carried would attack the wire reinforce- 
ment in the inside of the hose. * 
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Garlock 
Automatic 
Shaft Seal 


Visible 
Wick Type 
Siphon Oiler 


Cooling Fin 


Overall 
Height 578” 


Ball Bearings 


*Carbon Vanes 

avaiiaple on oil- 

less models for 
oil free air. 
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INTEGRAL-MOTOR PUMPS 


1/12 to 1/3 H.P. .6 to 4 
CFM. to 28” VAC., to 25 PSI. 


LIGHT-DUTY PUMPS, V-belt 
or direct drive. 2 to 24 CFM. 
Moderate vacuum or pres- 


ESS |= 
HEAVY-DUTY PUMPS, 1/4 
to 1-1/2H.P. 4 to 21 CFM. 


To 28” VAC. or 30 PSI. 
Cooling fans and fins. 


OUTLET 


(Pressure) 


.002” Top 


Clearance 


Bearing 
Flusher- 


not touch) 
Iron Body- 
Precision- 
ground bore 


~\_Composition® 
Vanes take 
up own wear. 


Rotor brazed to 
Shaft, forming 
one piece 


Direct or 
Belt Drive 


GAST AIR PUMPS 


As original components—or for special plant use— 
Gast Air Pumps offer important advantages. This cut- 
away reveals many reasons why they are specified 
as “‘original equipment’’ by more and more leading 
manufacturers. 

All models are built to high quality-precision standards 
in a new, modern plant. All embody this inherently ef- 
ficient, simple rotary-vane design. Balanced rotor is 
free of vibration. Sliding vanes are light in weight— 
for minimum motion-energy-friction loss compared to 
other pump designs. As vanes take up their own wear 
automatically, pump delivers full performance through 
years of use. 

Get full details—write for ‘‘Application Ideas’ Book- 
let and Catalog. Many sizes—mention capacity and type 
that interests you! GAST MFG. CORP. in Canada 
Griswold & Co. Ltd., 146-D Bates Road, Montreal 8, 
Quebec. 


Original Equipment Manufacturers for Over 25 Years 


GAST 
ROTARY  - vacwu gums 


SEE OUR CATALOG IN SWEET’S PRORUCT DESIGN FILE 


AIR MOTORS 


TO 4 HP. 


COMPRESSORS 
TO 30 P.S.I. 





NYLOK’S® 
SEAL 
as they LOCK 


NYLOK® FASTENERS stop weeping 
bolts, dripping oil pans, gasoline. alcohol, 
and air leaks. Won't vibrate loose, shrink, 
dry, or turn brittle. Unaffected by age, or 
Sustained temperatures up to 250°F. 


NYLOK’S® are easy to take-up or 
back-off. Stay locked at ANY depth . . . need 
not be fully seated. Give smooth torque 

with no damage to threads or seating surfaces. 


THE SECRET .. . a permanent insert of 
tough, resilient nylon with positive 
LOCKING and SEALING properties easily 
adapted to any © threaded fastener. 


ELIMINATES Costly locking devices and 
double inventory. Saves handling and 
assembly time. 


@ WRITE for our NEW brochure. Call ®) for 
quotes. 


BUFFALO BOLT CO. 


Division of Buffalo-Eclipse Corporation 


NORTH TONAWANDA, N. Y. 


SELF=#€LOCKING 
SELF=#§SEALING 


60 


HOW NYLOK 
WORKS 
































@ Resilient nylon pellet (A) sets 
up lateral thrust which wedges 
mating threads smoothly together 
(B). All locking action is on the 
threads. Tight, metal-to-metal 
union . . . positive, leak-proof lock. 


HOW NYLOK 
SEALS 




















STANDARD BOLT 


@ Axial force causes load-bear- 
ing faces to meet tightly at (A). 
Fluid is prevented from following 
helical path down to flange, or 
bolt head. Nothing, however, 
prevents fluid entering above non- 
load-bearing faces (B) from 
following helical path (C) to 
clearance hole (D) and seeping out 
at (E). 


























NYLOK BOLT 


@ With NYLOK® seal, both load 
and non-load-bearing faces meet 
in tight metal-to-metal union. 
Fluid entering at (A) flows only as 
far as NYLOK pellet (B) which 
provides effective dam to further 
flow ... puts an end to leakage. 


NYLOK® 
FASTENERS 








Synthetic Sapphire 
(Continued from page 24) 





Bearings. Manufacture was greatly sim- 
plified when Linde succeeded in growing 
the crystals in long-rod form. Originally, 
the tiny bearing blanks had to be carefully 
cut from boules by a succession of slicing 
and grinding operations. Now, the bear- 
ing blanks are simply sliced off the rod 
ends. 

Balls. A centreless grinding technique 
was developed to make sapphire balls 
that range from a few hundredths of an 
inch to over 12 in. diameter. The smaller 
ones are used in ball-point pen manufac- 
ture, the larger sizes are check valves and 
rotameter floats. 

Polishing Powders. In fine powder form, 
sapphire is used to obtain extremely 
smooth, scratch-free surfaces on materials 
ranging from metallographic specimens 
to gem-stones and noble metals. They are 
fine particles of aluminum oxide of ex- 
ceptionally uniform size. * 





Answers to 
KWIZ KORNER 


(Questions are on page 57) 


Ytterbium. One of the rare earth 
series of metals, symbol Yb with an 
atomic number of 70 and an atomic 
weight of 173.04. It is obtained 
from mineral sources in Sweden. 
Arithmetic mean. For two quanti- 
ties a and b, the arithmetic mean is 
the ratio %(a+b) 

Geometric mean. For two quanti- 
ties a and b, the geometric mean 
is the value \/ab. It may also be 
considered as the mean proportional 
between a and b. 

Logarithmic mean. For two quanti- 
ties a and b, the logarithmic mean 
is given by a) 

loge a/b 

SAHIB. This is a useful mnemonic 
for remembering the formula for 
shear stress. Taking S as the shear 
load applied to the section of a 
beam having a cross-sectional area 
A and calling the distance of the 
centroid from the neutral axis of 
the beam H, then the shear stress 
7 is given by the expression: 
7 = SAH/IB, where B is the width 
of the beam and I its moment of 
inertia. 

SARAH. Abbreviation for “Search 
and Rescue and Homing,” a device 
designed to take the guesswork out 
of search-and-rescue. It is essentially 
a tiny transmitter or beacon carried 
by survivors whose signals can be 
picked up by special receiving and 
homing equipment in a rescue craft. 
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New Products 


(continued) 





Spring weight calculator 


cated from round wire, the rotating disc 
is set on the diameter scale, which ranges 
from 0.005 to 0.250 in., and the weight 
(lb per thousand pieces) is read opposite 
the lengths of the wire. Length is given 
on a scale ranging from % to 50 in. 

To determine the weight of pieces 
fabricated from strip, the width of the 
piece, marked on a scale on the rotat- 
ing disc, is set opposite the thickness. 
Weight (lb per thousand pieces) is read 
on the outside scale opposite the length, 
which is also indicated on the rotating 
disc. Weight of strip ranging from 1/16 
to 25 in. wide, 0.001 to 0.300 in. thick 
and % to 100 in. long can be calculated 
on the device. 

Scales are designed for steel and con- 
version factors given for aluminum, 
brass, copper, monel, titanium, phosphor 
bronze and stainless steel. (219) 


Water tube boiler 

Some two years ago, Dominion Bridge 
Company Ltd. introduced a fire tube 
package unit using as the main com- 
ponent the Scotch dry back boiler. They 
now announce a water tube package 
unit type which is available in seven 
standard sizes ranging from 10,000 to 
30,000 pph. Several of the boilers are al- 
ready operating satisfactorily under 
actual service conditions, as witness the 
typical boiler of this type installed at 
Silverwood Dairies in Winnipeg. Space 
was limited in this case and the compact 
unit was practically “shoe-horned” into 
the space available. 

The newly developed line of boilers 
is of the oil gas pressure fired type and 
is available for standard design pressures 
of 200 to 250 psi. No induced draught 
equipment or high stack is required. 
Higher pressures and capacities can be 
provided to special design and super- 
heat is available on larger sizes. (220) 
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Have You A Design Problem 


Involving Switches? _ 


ih 
_ ee 
ee 
att 
~~. 


ACRO-MU 
= QuaP Heron 


Whether you’re designing a new ° P 

product or redesigning an exist- micro-switches 
ing one, chances are that the 

Acro-Mu switches can ease your 

path. You see, no other line of Can Meet Most 
snap-action switches comes in so i eh 
many standard types. Hence, you Reguirel 

can in all probability profit from 

the important savings of being 
able to use a production line 
Acro or Mu switch for your 


special needs. Too, there may Write for 
be the opportunity to improve 


your products’ performance... LA TALOG 


to solve production bottlenecks 
This 36-page switch 
oee tO lower costs. Why not find catalog belongs in every 
é i inwar’s fle. 
out today? Write us and one of esi" engineers Me. It 


gives operating char- 
i ”q acteristics, dimensions 
our sales engineers will call. a cae easton 
for nearly 100 types of 
Acro-Mu switches. Write 
for your copy today. 


OFTEN REDUCE 
costs, TOO 


The Biggest Line of Little Switches 
ACRO SWITCH DIVISION 


COLUMBUS 16, OHIO 


Plants at Columbus and Hillsboro, Ohio 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 














SLO ANGLE DOES IT! 


DE 10 | YOU NAME IT... 
TTED 


World's most versatile, 
economical and rigid 
slotted angle. 





~ oe eee OOU0U0D00D00 


~ 225—PHOSPHATED STEEL .080” x 2.25” x 1.5” —? 
ALUMINUM ALLOY .092” x 2.25” x 1.5” 


The first complete 


st 
— ANctE 


for Canadian aay 


ystem 


for ° shelving * conveyors °* 
benches « plant structures « 
partitioning « sheds « 
trolleys * and 101 other 
temporary or permanent 





ch sli’ ° SASS Aa OO 000O0G 
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©) 
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ce 
300—PHOSPHATED STEEL .100” x 3.00” x 1.5” 


The versatility of Dexion 225 slotted angle has been 
still further enhanced by the introduction of Dexion 
300, of thicker gauge and greater width, for your 
heavy-duty structures. The DEXION system is the quick- 
est, cheapest, simplest way of getting equipment when 
you want it, as you want it. For literature, free sample 
and name of your nearest distributor write to 


Dexion (Canada) Limited, P.O. Box 114, Weston, Ont. 


structures 


TECALEMIT 


CANADA) LIMITED 
MATERIALS HANDLING DIVISION 


REXDALE BLVD., REXDALE, ONTARIO 


Cable: Tecalemit, Toronto. Phone: CH 4-1126 














HEAT-CONTROL PROBLEMS 
IN YOUR INDUSTRY, 
MR. DESIGNER? 


BEST ANSWER USUALLY COMPACT, TOUGH, 
ACCURATE FENWAL THERMOSWITCH.® 


WE HAVE PROVED THAT TO DESIGNERS 
IN ALMOST EVERY INDUSTRY, 
INCLUDING, PROBABLY, YOURS. 


VERY ADAPTABLE — 24,000 VARIATIONS 
AVAILABLE ON BASIC THERMOSWITCH IDEA. 


Designers — Write 

Fenwal Inc., Factory Representative, 
Rousseau Controls Ltd., 

640 Decourcelle Street, 

Montreal 30, P.Q., Canada 


AMP ZIOV-AC 
s$OUTO « 


$ 


CAP 1D ANP SV. 
VS AIGTAGR SATS 





FENWAL INC. ASHLAND. MASS 


Controls Temperature 
... Precisely 








Can these parts he 
made in STEEL? 


IT'S SIMPLE IN 


PRECISION CASTINGS 


AND ECONOMICAL TOO! 


Parts difficult to fabricate or to machine are readily 
and inexpensively produced as Precision Castings. 


Precision Castings by the LOST WAX PROCESS offer: 


1. Lower initial tooling costs. 4. Wider selection of alloys. 

. 5. Wider scope in design. 

2. An ideal process for short runs. 6. Greater savings for items having 
- 


3. Castings with greater density and intricate shapes and _ requiring 
strength. complicated machining, 


Write For Further Information To-day! 








INDUSTRIAL FINE CASTINGS LTD. 


. 272 GEARY AVENUE TORONTO 4, ONTARIO - 
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” | Cc RO SW ITC H PRECISION SWITCHES 





Small, rugged, high capacity switches designed 
to meet requirements of communications 
and electronic equipment and aircraft 

















A. “QI” Plunger Switches. Single-pole, double- 
throw basic switches for mounting through panels as 
manual or mechanical push button switches, as door 
switches, or for operation by slow moving cams. 
Conforms to JAN-S-63. 


B. Type “V3” Basic Switches. Small, single-pole, 
double-throw switches. Lightweight with highest 
electrical capacity. Suitable as limit, control or safety 
switch where space is limited. Conforms to 
MIL-S-6743. 


C. Subminiature Pin Plunger Type Basic Switch. 
Single-pole, double-throw pin plunger switch for use 
where travel of actuating mechanism is accurately 
controlled or with auxiliary actuators and enclosures. 
Conforms to MIL-S-6743. 


D. Sealed Subminiature Switch. The smallest 
lightest weight switch of this type available. Completely 
sealed . . . gives trouble-free operation in a temperature 
range from minus 65° to plus 180° F. 


MICRO SWITCH produces a complete 
line of switches to conform to military 
specifications. Available with a selection 
of actuators. Literature on request. 


MICRO SWITCH 
A PRINCIPLE 
OF GOOD DESIGN 


a MICRO SWITCH 


A DIVISION OF HONEYWELL CONTROLS LIMITED, TORONTO 17, ONTARIO. 











Editorial 


Research must originate in' Canada 


In the short space of a few months, two significant events have taken place in 
Canada. A few months ago the electronics division of Canadian Westinghouse 
opened its new environmental laboratory at Hamilton for the purpose of 
carrying out shock and impact tests, vibration tests on missiles and tests 
under high altitude conditions in the Tenney stratosphere chamber. More 
recently, at Peterborough, Ontario, Canadian General Electric opened a new 
laboratory for research and advanced engineering. 





The importance of original research work in Canada has long been 
recognized in some quarters, of course. For some time, in fact, Avro Aircraft 
have been operating a research and development laboratory for carrying out 
tests to reduce the risk of failure of aircraft parts, both in flight and on the 
ground. Included are investigations of new alloys by metallurgists and struc- 
tural tests that simulate the loads, vibration and temperature of actual flight. 











Then again, there is the Sopwith Laboratory at Orenda Engines, where 
tests are made on torsion, creep, fuel-systems, instruments and, in a sound- 
proof rig room, engine bearings, gear boxes and generators. 


Only a week or so ago it came to our notice that the Sperry Gyroscope 
company of Canada had received a development engineering contract from 
a U. S. firm to redesign and re-package an existing air-borne radar indicator. 
It is indeed a sign of the times that the know-how of a Canadian company 
should be sought in this way from outside! 

The whole question of research in Canada was summed up very well 
by CGE’s president, James Goss, in his recent speech to the Electric Club 
of Toronto. He stated that we are now at the stage where we can do (and 
are doing) much for ourselves: we are no longer dependent on importing 
technical knowledge. Our products are emerging, not just as pieces of equip- 
ment following closely the teachings of the U. S. or the U. K., but as really 
new and worthwhile Canadian engineering achievements. 








In these days of world unrest it is imperative, in the interests of national 
safety, that our engineering design and research should be as self-contained 
as possible. The setting up of these research laboratories is a step in the 
right direction, because it means that we can do an increasing amount of 
original work and produce an increasing number of original Canadian product 
designs. 


It is, in short, an indication of the coming of age of Canadian engineering. 


Mitte. Mies. 
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Would you like further re a d e r : S 
facts about advertised 9 E fe V : Cc = 


products in this issue? 





LET OUR READER’S SERVICE de- 
partment help you with full in- 
formation about any products or 
Literature mentioned in this issue BUSINESS REPLY POST CARD 
of Design Engineering. 





No postage necessary if mailed in Canada 











e This is all you have to do: 

Each advertisement is indexed Sc postage will be paid by 
alphabetically. Turn to the index 

where you will find the advertise- 

ment that interests you listed with 

’ two numbers beside it. One of DESIGN ENGINEERING 

these numbers is the page, the 

other the Readers’ Service identi- 481 University Avenue, 
fication number—set in bold face : 


type. 


Toronto, Ontario. 


e@ On the postage-free tear-out 
card (this page) circle the identi- 
fication number and mail the 
card. 


READER’S SERVICE DEPARTMENT 


JANUARY, 1957 
@ Quickly the Reader’s Service Send DESIGN ENGINEERING for 1 year ($5) 1 or 2 years ($9) O 
department will be working for and bill me later. 
you. All available information ‘ 
will be mailed at once to help see Se ee 


you a a neo ea rp 100 101 102 103 104 105 108 109 110 111 112 113 114 115 
Saeed eas Gad Gktacce 116 117 118 119 120 121 124 125 126 127 128 129 130 131 


prepared for your use. 132 133 134 135 136 137 140 141 142 143 144 145 146 147 
148 149 150 151 152 153 156 157 158 159 160 161 162 163 


164 165 166 167 168 169 172 173 174 175 176 177 178 179 
e@ Two Reader’s Service Cards New products and literature 
are provided to allow two readers 
to make use of the service where 200 201 202 203 204 205 208 209 210 211 212 213 214 215 


Sah et Design Engineering are 216 217 218 219 220 221 224 225 226 227 228 229 230 231 











e There is, of course, no charge 
for this service and no obligation. 
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5e postage will be paid by 


DESIGN ENGINEERING 


481 University Avenue, 


Toronto, Ontario. 
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Would you like further 


facts about New Prod- 


ucts or File items de- 


scribed in this issue? 


LET OUR READER’S SERVICE de- 
partment help you with full in- 
formation about any New Prod- 
ucts or Literature mentioned in 
this issue of Design Engineering. 


e Following each announcement 
on the New Products and File 
pages are identification numbers 
in brackets. 


e This is all you have to do: 
Circle the corresponding num- 
bers of any items that especially 
interest you on the postage-free 
tear-out card on this page. Then 
mail the card. 


e@ Quickly the Reader’s Service 
department will be working for 
you. All available information 
will be mailed at once to help 
you build a useful up-to-the- 
minute library from the technical 
booklets, pamphlets and pictures 
prepared for your use. 


@ Two Reader’s Service Cards 
are provided to allow two readers 
to make use of the service where 
copies of Design Engineering are 
passed on. 


e There is, of course, no charge 
and no obligation. 
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another basic reason 


why industry prefers 


OH MITE 


COMPONENTS 


better quality 
through more advanced 
research and testing! 


Behind every Ohmite component is a 
bulwark of advanced research and 
testing laboratories. These laboratories 
use the finest scientific instruments and 
equipment. Here Ohmite products 

are tested and retested under the 

most grueling conditions to detect possi- 
ble sources of trouble. And these same 
laboratories are used for the develop- 
ment of new materials, new processes, 
and new designs... to build reliability 
into Ohmite products that set new 
standards for long life and 

trouble-free performance. 


OHMITE MANUFACTURING CO. 
3688 Howard Street, Skokie, Illinois 


Or YAW tal me 


100 Merton St., Toronto 12 


Cc. M. ROBINSON COMPANY 
189 Market Ave., East, Winnipeg 2 


High temperature globar fur- 
nace; muffle furnace for enamel 
testing; hydrogen atmosphere 
sintering furnace. 


Microscopic and_ petrographic 
equipment used in Ohmite lab- 
oratories for optical examina- 
tion of materials and products. 


Instruments shown above are 
used to check and standardize 
the many pieces of Ohmite elec- 
trical test equipment. 


Humidity chambers using pro- 
gram -controlled cycles; here 
Ohmite products are tested un- 
der a wide range of temperature 
and humidity conditions. 


Microscopie analysis of struc- 
ture using metallograph. Ther- 
mal expansion of ceramics and 
vitreous enamels can be deter- 
mined with interferometer 
equipment. 


This power panel provides AC 
or DC in a wide range of cur- 
rents, voltages, and frequencies 
.-. permits testing Ohmite prod- 
ucts under operating conditions. 


X-ray Diffractometer and X-ray Fluorescence Spectrometer make possible 
the determination of crystal structure, as well as elemental composition of 


materials and products by means of X rays. 


Ay 





New design cuts setup time — 
TIMKEN bearings up precision 


a it has no cams to change, 
this Warner & Swasey 2AC Single 
Spindle Chucking Automatic sets up 
fast like a turret lathe, gives you auto- 
matic operation without the usual 
time-consuming setup procedures. 

And among the many design fea- 
tures contributing to the lasting pro- 
duction accuracy of the 2AC is the 
mounting of the spindle on Timken 
tapered roller bearings. 

Because of their tapered design, 
Timken bearings take radial and 
thrust loads in any combination, hold 
the spindle in rigid alignment. 


HOW WARNER & SWASEY mounts the spindle of its 2AC 
Single Spindle Chucking Automatic on Timken bearings 
to get maximum rigidity, precision and steady machine 


operation. 


SOR ag een 
a oa] ¥4 5 4 
Se F 


TAPERED ROLLER BEARINGS 


Full line contact between Timken 
bearing rollers and races provides 
maximum load-carrying capacity. 
And, because Timken bearings are 
built to last the life of the machine, 
maintenance costs go down. 

Timken bearings also save power 
because they practically eliminate fric- 
tion. They are geometrically designed 
to give true rolling motion, precision 
manufactured to live up to their design. 
And to be sure we get steel good enough 
for Timken bearings, we make our own 
fine alloy steel. 


No other bearings give you all the 








we 


advantages that Timken bearings give 
you. That’s why so many manufac- 
turers of equipment that must have 
dependable bearing performance use 
them. Whether you buy or build ma- 
chinery, be sure to specify Timken 
bearings. Look for the trade-mark 
“Timken” on every bearing. The 
Timken Roller Bearing Company, 
Canton 6, Ohio. CANADIAN PLANT: 
St. Thomas, Ontario. Cable address: 
““TIMROSCO”’. 


This symbol on a product means 
its bearings are the best. 


FOR CANADIAN INDUSTRY 


| \i/Y 
NOT JUST A BALL O NOT JUST A ROLLER (1) THE TIMKEN TAPERED ROLLER (> BEARING TAKES RADIAL @) AND THRUST —(])— LOADS OR ANY COMBINATION <s0- 
1 1 
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